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Abstract 
The large number of unwanted cats in many modern communities results in a complex, worldwide 
problem causing many societal issues. These include ethical concerns about the euthanasia of many 
healthy animals, moral stress for the people involved, financial costs to organisations that manage 
unwanted cats, environmental costs, wildlife predation, potential for disease spread, community 
nuisance, and welfare concerns for cats.  
Humans contribute to the creation and maintenance of unwanted cat populations and also to 
solutions to alleviate the problem. The work in this thesis explored human factors contributing to 
the unwanted cat problem—including cat ownership perception, cat caretaking, cat semi-ownership 
and cat surrender—and human factors associated with cat adoption choices and outcomes.  
To investigate human factors contributing to the unwanted cat problem, data were collected from 
141 people surrendering cats to four animal shelters. The aim was to better understand the people 
and human-cat relationships involved, and ultimately to inform strategies to reduce shelter intake. 
Participants were recruited for this study when they surrendered a cat to a shelter and information 
was obtained on their demographics, cat interaction history, cat caretaking, and surrender reasons. 
This information was used to describe and compare the people, cats, and human-cat relationships 
contributing to shelter intake, using logistic regression models and biplot visualisation techniques. 
A model of cat ownership perception in people that surrender cats to shelters was proposed. A 
revised questionnaire was then used to explore cat ownership perception in a broader population of 
1013 Australians. Data were collected on demographic, attachment, and caretaking factors through 
an internet survey. A framework based on the Theory of Planned Behaviour was used to determine 
attitudes, beliefs, social norms, and perceived behavioural control factors associated with cat 
ownership perception. 
In the population of cat surrenderers, both cat owners and non-owners shared a common concern for 
cats and their welfare. The majority of non-owners interacted with, formed attachments to, and felt 
responsible for the cats they surrendered, but differed from owners in their level of caretaking. The 
extent of cat semi-ownership in the study population was considerable, emphasising the need for 
identification of semi-owners contributing to shelter intake. This could help direct strategies aimed 
at reducing unwanted cat numbers. Determinants of ownership perception in people surrendering 
cats included cat acquisition method, association time, closeness of the human-cat relationship, and 
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degree of responsibility for the cat’s care. Detailed analysis of surrender reasons, which were 
usually multifactorial, highlighted the complexity of the unwanted cat problem. The results 
suggested that the collection of more detailed information by shelters at the time of surrender is 
warranted to guide strategies to prevent future surrenders. 
The internet survey from a more general population also revealed that key determinants of cat 
ownership perception were association time and attachment. Cat factors (friendliness and health) 
and feelings about unowned cats and the acceptability of feeding an unowned cat were additional 
determinants of ownership perception. Cat interactions and caretaking were strongly associated with 
ownership perception. A revised definition of semi-ownership (including an association time of ≥1 
month and frequent feeding) enabled semi-ownership to be distinguished from casual cat 
interactions. These findings improve our understanding of cat semi-ownership, can inform 
approaches to mitigate the contribution of semi-owners to the unwanted cat problem and provide 
criteria to distinguish semi-ownership from casual cat interactions. 
To investigate human involvement in alleviating the unwanted cat problem, 382 people adopting 
cats from a shelter were surveyed at the time of adoption to assess determinants of cat age group 
choice (adult or kitten) and, for adult cat adopters, the price they were willing to pay. These 
adopters were surveyed again 6-12 months later to assess the outcomes of the adoptions. 
Determinants and adoption outcomes were compared between cat age groups, and between price 
groups, using logistic regression models. Benevolent motivations for cat adoption predominated in 
the adopters and most had put considerable thought into the adoption and responsible cat ownership 
requirements. Adopters of adult cats were more likely to have been influenced by price than kitten 
adopters but adoption outcomes were generally positive for both adult cats and kittens, regardless of 
the price paid. These findings informed recommendations for future campaigns aimed at increasing 
adoptions and should alleviate concerns that “low cost” adoptions attract unsuitable adopters and/or 
result in poor outcomes. 
This research contributes to our understanding of the relationship between humans and cats insofar 
as it pertains to the unwanted cat problem and, in particular, enhanced our knowledge of cat 
ownership perception. Improved understanding of human-cat relationships and ownership 
perception can help to better define the complex unwanted cat problem and provides a basis for 
identifying and involving more stakeholders in alleviating the problem. The findings of this thesis 
can assist in designing cat management strategies to increase sterilisation of semi-owned cats, 
reduce cat surrender, and increase cat adoptions. 
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1 Chapter 1: Introduction 
There are large numbers of unwanted cats around the world, resulting in considerable problems for 
communities (Kass, 2005; Robertson, 2007; Scarlett, 2008; Clark, Gruffydd-Jones and Murray, 
2012). These problems include financial costs (Australian Companion Animal Council, 2010; 
Alberthsen et al., 2013), ethical costs associated with the euthanasia of many healthy cats (Regan, 
1983) and associated mental and physical health costs to people involved in the euthanasia of 
unwanted cats (Reeve et al., 2005; Rohlf and Bennett, 2005; Rogelberg et al., 2007; Baran et al., 
2009; Rollin, 2011). In addition, the large numbers of unwanted cats can result in problems relating 
to the environment, conservation, and public health (Robertson, 2007; Denny and Dickman, 2010; 
Peterson et al., 2012; Loss, Will and Marra, 2013). Health of pet cats and other species may also be 
adversely affected by large numbers of unwanted cats as a result of disease transmission, fighting, 
and hunting (Robertson, 2007; Denny and Dickman, 2010; Peterson et al., 2012; Loss, Will and 
Marra, 2013). There are also concerns about the welfare of unwanted cats, as they may suffer due to 
disease, inadequate food and water, cruelty, and injury (Robertson, 2007; Lloyd and Hernandez, 
2012).  
It is recognised that the unwanted cat problem is as much a “human problem” as it is an “animal 
problem” (Fournier and Geller, 2004). Humans contribute to the creation, maintenance, and 
increase of unwanted cat numbers in many ways, including through irresponsible ownership 
practices, feeding unowned, unsterilised cats, allowing owned cats to have unwanted litters of 
kittens, and abandoning cats (Scarlett et al., 2002; Fournier and Geller, 2004; Robertson, 2007; 
Webb, 2008; Marston and Bennett, 2009; Finkler and Terkel, 2012; Toukhsati et al., 2012; 
Alberthsen et al., 2013). Humans can also contribute to reducing unwanted cat numbers through 
improved cat caretaking, increased cat sterilisation, and cat adoptions (Fournier and Geller, 2004; 
Marsh, 2010).  
Despite significant investments of time, money and effort by welfare organisations and 
governments, there are still large numbers of unwanted cats in the community and entering shelters 
(RSPCA Australia, 2008; Marsh, 2010; Alberthsen et al., 2013; RSPCA Australia, 2013). In order 
to effectively manage the unwanted cat problem, strategies are needed that approach the problem 
from two different aspects: firstly strategies to decrease the number of unwanted cats in the 
community and subsequently entering shelters, and secondly strategies to increase the number of 
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cats in shelters that have live outcomes (for example adoption) (Fournier and Geller, 2004; Marsh, 
2010; Weiss et al., 2013). 
Following review of the current literature relevant to the unwanted cat problem (Chapter 2), it was 
clear that humans influence the unwanted cat problem considerably, but many aspects of this human 
involvement are poorly understood. In particular, many authors (Levy et al., 2003; Toukhsati, 
Bennett and Coleman, 2007; Marston and Bennett, 2009; Finkler and Terkel, 2012; Alberthsen et 
al., 2013) have implicated cat semi-ownership as a source of unwanted cats, although the 
contribution of semi-ownership has been inferred rather than demonstrated. The phenomenon of cat 
semi-ownership raises questions about human relationships with unowned cats and the drivers of 
cat ownership perception. Equally, the human factors influencing cat adoptions from shelters are 
poorly understood and research evidence to evaluate the outcomes of adult cat and kitten adoptions 
and the influence of adoption price is scant.  
The overall aims of this thesis were to investigate and report on human factors influencing two 
potentially modifiable aspects of the unwanted cat problem: decreasing the number of unwanted 
cats in the community and entering shelters, and increasing the number of cats adopted from 
shelters. The expected outcome was that this information could then be used to suggest new 
approaches for the management of unwanted cats.  
In order to achieve these overall aims, this project was designed to address the following research 
questions: 
1. What are the characteristics of people surrendering owned and unowned cats to an animal 
shelter, their cat interactions, caretaking behaviours and reasons for cat surrender? Do these 
differ between people perceiving themselves as owners and non-owners?  
2. What are determinants of cat ownership perception in people surrendering cats and in the 
general population, and how is ownership perception associated with cat interaction and 
caretaking behaviours? 
3. What factors determine whether people select an adult cat rather than a kitten at a shelter?  
4. What factors determine whether people adopt a low or higher priced adult cat at a shelter? 
5. What are the outcomes for adult cats and kittens adopted from an Australian animal shelter at 
different adoption prices? Do outcomes differ between adult cats and kittens? Does adoption 
price influence outcomes?  
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In order to address these research questions, three separate studies were designed.  
In the first study, telephone interviews were conducted with 141 people surrendering both owned 
and unowned cats to four Australian RSPCA animal shelters. A detailed survey was used during the 
interviews to collect information about surrenderer characteristics, cat ownership perception, 
human-cat interactions, cat caretaking behaviours, and reasons for cat surrender. The data from this 
survey, analysed using logistic regression models and biplot visualisation techniques, provided the 
basis for Chapters 3-5 of this thesis. Chapter 3 reports and compares characteristics of owners and 
non-owners surrendering cats to shelters. Chapter 4 explores the relationships that people have with 
cats they surrendered to shelters and proposes a model of cat ownership perception. Chapter 5 
investigates the reasons for surrender of owned and unowned cats to shelters, and barriers to 
assuming ownership of these cats.  
The second study built on the information from the first study and extended the concepts by 
including psychological theory to investigate ownership perception, cat interactions and caretaking 
in a broader sample of people who responded to a detailed online survey about their interactions 
with owned and unowned cats. The data from this study were analysed using multivariable logistic 
regression models, and results are reported in Chapter 6. 
The third study in the thesis used a two part survey of shelter cat adopters to investigate human 
factors involved in cat adoptions. Part one was administered at the time of adoption, when adopters 
filled out a hard copy of the survey. Part two of the survey was completed by adopters 6-12 months 
later, either online or by telephone interview. The data from this survey were analysed using 
multivariable logistic regression models, and results are reported in Chapter 7. This chapter 
describes and compares determinants of adopter’s cat choice, and adoption outcomes for adult cats 
and kittens adopted from a shelter at different adoption fees. 
Chapter 8 summarises the main findings of this thesis and their implications for understanding the 
unwanted cat problem and informing management strategies. A series of management 
recommendations are proposed, including suggestions for approaches aimed at decreasing 
unwanted cats in the community and shelter intake numbers, as well as approaches to increase 
shelter cat adoptions. This chapter also reviews the limitations of the work and makes suggestions 
for further research. 
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2 Chapter 2: Literature review 
2.1 Background 
Cats have a long history of association with humans dating back almost 10,000 years (Haye et al., 
2004; Driscoll et al., 2007). Cats continue to provide useful contributions to human societies, such 
as pest control, but above all they have become important in their role as peoples’ companions 
(Lipinski et al., 2008; Driscoll, Macdonald and O’Brien, 2009; Australian Companion Animal 
Council, 2010; Australian Companion Animal Council, 2011; American Pet Products Association, 
2014). 
Many benefits have been associated with having a pet cat (Australian Companion Animal Council, 
2009). These include social enablement (Giles-Corti, Bulsara and Wood, 2005; Zimolag and Krupa, 
2009), companionship (Siegel et al., 1999; Castelli, Hart and Zasloff, 2001), increased quality of 
life for the elderly (Zasloff, 1996; Senepa et al., 2004), improved ability to cope with grief and 
stress (Rohlf and Bennett, 2005), specific health benefits (Anderson, Reid and Jennings, 1992; 
Straede and Gates, 1993; Friedmann and Thomas, 1995; Allen, Shykoff and Izzo, 2001; Anderson, 
2004; Janevic et al., 2007; Qureshi, 2009), and general health benefits (Headey, 1999; Grabka and 
Headey, 2007), as well as benefits to children’s health and development (Nagengast et al., 1997; 
Platts-Mills, 2002; Wu et al., 2002; Frederick, 2003; Russell, 2003; Gagnon et al., 2004; Caprilli 
and Messeri, 2006; Robbins, 2006), especially in nurturing and social skills (Triebenbacher, 1998; 
Melson, 2003). 
The economic importance of the pet industry reflects the importance of pets to people; the pet care 
industry in Australia is worth billions of dollars (expenditure on pets was AUD$4.74 billion 
(Australian Dollars) in 2007) and employs many thousands of people (Australian Companion 
Animal Council, 2010; Australian Companion Animal Council, 2011). In the United States of 
America the expenditure on pets was USD $58.51 billion (United States Dollars) in 2014 
(American Pet Products Association, 2014). 
2.2 The unwanted cat problem 
Despite the important role of cats in the lives of many people and the close and beneficial 
relationships people form with cats, it is widely agreed in the western world that a significant 
unwanted cat problem exists (Robertson, 2007; Palmer, 2014; Paterson, 2014). This is thought to 
result largely from irresponsible cat ownership, human behaviours and attitudes, and ineffective 
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population management strategies (Fournier and Geller, 2004; Robertson, 2007; Webb, 2008; 
Finkler and Terkel, 2012; Toukhsati et al., 2012a). Not all cultures consider unowned and free-
roaming “stray” cats to be a problem (Toukhsati et al., 2012a) but, nevertheless, unowned cat 
populations are generally managed to some extent in most countries (Gunther and Terkel, 2002; 
Natoli et al., 2006; Denny and Dickman, 2010; Finkler, Hatna and Terkel, 2011; Toukhsati et al., 
2012a; Palmer, 2014; Paterson, 2014). 
The number of cats being brought into shelters and subsequently euthanased is a problem 
worldwide (Robertson, 2007; Scarlett, 2008; Clark, Gruffydd-Jones and Murray, 2012). Not only 
are there serious associated welfare and ethical issues, but also significant negative psychological 
impacts on those people involved and a considerable financial burden to the community (Frommer 
and Arluke, 1999; Rohlf and Bennett, 2005; Rogelberg et al., 2007; Baran et al., 2009; Australian 
Companion Animal Council, 2010; RSPCA Australia, 2010a).  
Globally, there are tens of millions of unwanted cats and millions of these are processed through 
animal shelters and municipal pounds every year (DiGiacomo, Arluke and Patronek, 1998; Jessup, 
2004; Scarlett, 2008; Marston and Bennett, 2009). Reported numbers of unwanted cats and 
euthanasia rates are potentially underestimated, being based solely on information from larger 
animal welfare agencies, such as the Royal Society for the Prevention of Cruelty to Animals 
(RSPCA), American Society for the Prevention of Cruelty to Animals (ASPCA), Humane Society 
of the United States (HSUS), the Animal Welfare League (AWL) and the small number of 
municipal pounds/animal control agencies that do report their statistics (Coe et al., 2014). It is 
difficult to obtain an accurate representation of the true scale of the unwanted cat problem as 
unwanted cats may be relinquished to friends or family, abandoned (Coe et al., 2014), surrendered 
to municipal pounds, smaller welfare groups, and veterinarians, or even killed by people who do not 
want them (RSPCA Australia, 2010b). Information relating to these outcomes is generally not 
recorded or reported (Marston et al., 2008; Scarlett, 2008; Clark, Gruffydd-Jones and Murray, 2012; 
Coe et al., 2014). 
Large numbers of cats admitted to shelters in Australia and overseas are euthanased (Levy et al., 
2003; Marston and Bennett, 2009; RSPCA Australia, 2010a; Alberthsen et al., 2013). Australia’s 
largest sheltering organisation, the RSPCA, reported an annual intake of just under 50,000 cats to 
their shelters in 2012/13, and 39.5% of these cats were euthanased (RSPCA Australia, 2013). Other 
studies in Australia based on shelter data have reported euthanasia rates as high as 65 – 74% 
(Marston and Bennett, 2009; Alberthsen et al., 2013). The euthanasia rates at municipal pounds are 
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generally not published. Although the euthanasia rate for adult cats is generally higher than for 
kittens, many kittens are also euthanased (Animal Welfare League of Queensland (AWLQ), 2012; 
Alberthsen et al., 2013). In addition, more than one third of the kittens euthanased in one Australian 
study were reported to be well socialised and behaviourally suitable for rehoming, but were 
euthanased solely because there were too many for the available homes (Marston and Bennett, 
2009). In other countries the situation is similar on a per capita basis; in the United States of 
America (USA) an estimated 5-7 million companion animals enter animal shelters and 
approximately 70% of the cats are euthanased (ASPCA, 2011).  
The number of cats that are reclaimed by their owners once they have entered a shelter or pound is 
very low (4% or less in most reported data) and it is thought that this may be due, in part, to the fact 
that many cats do not have “owners” to reclaim them (Webb, 2008; Marston and Bennett, 2009; 
Clark, Gruffydd-Jones and Murray, 2012; Weiss, Slater and Lord, 2012; Alberthsen et al., 2013; 
Hurley and Levy, 2013; Weiss et al., 2013) or cats may belong to people who do not identify their 
cats and do not look for them if they go missing. Also, because many cats are free-roaming, cat 
owners may assume that the cat will return and do not start searching for it for some days, by which 
time the cat may have been euthanased due to the relatively short mandatory hold periods common 
in shelters and municipal pounds. For example, in the USA a mandatory hold period of 1-3 days is 
common  (Slater et al., 2010).  In Australia the different states and territories have legislation that 
governs animal management (Government of South Australia, 1995; New South Wales 
Government, 1998; Australian Capital Territory Government, 2000; Government of Victoria, 2005; 
The State of Queensland, 2008; The Tasmanian Government, 2009; Government of Western 
Australia Department of Local Government and Communities, 2011).  Most have some provision 
for a mandatory holding period for cats admitted to shelters or municipal pounds and this varies 
from none (Government of South Australia, 1995) to seven days (Australian Capital Territory 
Government, 2000). In addition, most legislation has a provision that a cat may be destroyed in a 
humane manner immediately if there are reasonable grounds to believe that the cat is feral, diseased 
or dangerous (New South Wales Government, 1998; Government of Victoria, 2005; The Tasmanian 
Government, 2009; Government of Western Australia Department of Local Government and 
Communities, 2011).    
Given the enormity of the unwanted cat problem and its consequences, effective strategies to reduce 
both intake and euthanasia rates are needed (Clark, Gruffydd-Jones and Murray, 2012). Such 
strategies need to be underpinned by analysis of empirical data that highlights the source of the 
problem so that implementation can be effected in the most cost-efficient way. A significant issue 
10 
with the collection and analysis of data on cats entering shelters is a lack of standardisation for 
describing and categorising these cats (Levy and Crawford, 2004; Robertson, 2007; Alberthsen et 
al., 2013). The differences in definitions of cat sub-populations between shelters and in the 
literature cause confusion when comparing reports on shelter cat demographics, and this is 
compounded by a lack of understanding of the different cat sub-populations (Levy and Crawford, 
2004; Slater, 2005; Robertson, 2007; Marston and Bennett, 2009; AWLQ, 2010; Alberthsen et al., 
2013). Other problems hampering efforts to reduce the number of unwanted cats include the 
diversity of stakeholders with conflicting views, a lack of understanding of the spectrum of human 
relationships with cats, and the impacts of these on the management of the unwanted cat problem. 
Despite the difficulties involved, effective management of the unwanted cat problem is important as 
there are substantial associated costs. The most significant costs involved with the unwanted cat 
problem are social, financial, and welfare costs, but there are also costs associated with public 
health, health of pet cats and other species, the environment, and the welfare of unwanted cats. 
2.3 The cost of the unwanted cat problem 
2.3.1 Social costs  
Many thousands of cats are humanely killed each year as part of the management of unwanted cats. 
“Humane killing” is the process of killing an animal with minimum pain and distress while 
“euthanasia” is the humane killing of an animal, in the interests of its own welfare, to alleviate pain 
and distress (The University of Melbourne Animal Welfare Committee, 2008). In the literature, the 
management of unwanted, often healthy animals by lethal means in shelters, welfare organisations, 
and animal control facilities is generally described as euthanasia. Therefore, it will be similarly 
referred to in this thesis as euthanasia, but humane killing is often a more accurate description.  
Moral issues associated with large scale euthanasia of animals, particularly healthy companion 
animals (Regan, 1983), may lead to a variety of problems for those people involved (Rohlf and 
Bennett, 2005; Rogelberg et al., 2007; Baran et al., 2009). Although private veterinarians bear some 
of the burden, the majority of euthanasias are performed by shelters, welfare organisations, and 
animal control facilities. The workers in these organisations, particularly those involved directly 
with euthanasia, can suffer from a range of conflicts and health problems associated with this 
burden, including perpetration-induced traumatic stress (which arises from a person having to 
perform actions which they cannot morally justify) (Rohlf and Bennett, 2005; Rogelberg et al., 
2007; Baran et al., 2009). It is thought that those people engaged in euthanasia of unwanted animals 
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suffer from “moral stress”: a particular kind of stress occurring in humane society and animal 
shelter workers, veterinarians, and others who believe in promoting and ensuring the welfare of 
animals and yet whose job involves euthanasing often large numbers of animals (Rollin, 2011). 
This has also been described as the “caring-killing paradox” (Arluke, 1991).  
Normal mechanisms that people would use to alleviate their stress are not effective in alleviating 
moral stress. This can lead to a long-term deterioration of their mental and physical health and well-
being, and even substance abuse, divorce, and suicide in some cases (Rollin, 2011). Many studies 
have demonstrated these effects. Reeve et al (2005) found, from 491 participants at the U.S. Animal 
Care Expo in 2001/2002, that euthanasia was perceived by those who had to perform it as a 
significant work stressor; people involved in euthanasia had increased perceived work and overall 
stress, increased stress related somatic complaints, and family conflicts resulting from spill over 
from their work, as well as decreased satisfaction with their work compared with people who were 
not involved in euthanasia. A positive correlation was found between the incidence of substance 
abuse and time spent performing euthanasia. Shelter workers may develop feelings of anger, 
distrust, and blame against the public who bring in the animals that they are forced to euthanase 
(Arluke, 1991; DiGiacomo, Arluke and Patronek, 1998). In one study, shelter workers who had to 
euthanase animals even expressed feelings of frustration and anger towards “no kill” shelters 
because the “no kill” shelter workers did not have to euthanase healthy animals and also because 
they felt that these “no kill” shelters, which limited their animal intake, contributed to the numbers 
of animals entering other shelters (Arluke, 1991). 
People surrendering their own cats also suffer an emotional cost. Usually people struggle with the 
decision to surrender their pet for a prolonged period of time before actually going through with it, 
and many (83.9% in one study (Shore, Petersen and Douglas, 2003)) make substantial efforts to 
avoid relinquishing their animal (DiGiacomo, Arluke and Patronek, 1998; Shore, Petersen and 
Douglas, 2003). This may not be appreciated fully by shelter staff and/or other members of the 
public and, therefore, may result in censure of these people (Arluke, 1991; DiGiacomo, Arluke and 
Patronek, 1998). Shelters and other facilities that manage unwanted companion animals may also be 
the target of condemnation and blame by the general public, some of whom may shift their own 
guilt at surrendering their animal onto the organisation (DiGiacomo, Arluke and Patronek, 1998). It 
has been reported that both surrenderers and shelter workers feel guilty about the euthanasia of 
animals, and use blame displacing strategies to help cope with their guilt (Frommer and Arluke, 
1999).  
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Clearly, the euthanasia of animals in shelters represents a significant negative influence on the well-
being of all people involved. 
2.3.2 Public health costs 
Public health concerns mostly revolve around the potential for zoonotic disease transmission from 
free-roaming cats (unconfined cats roaming freely outdoors). The main potential zoonoses involved 
worldwide are rabies, Yersinia pestis (fatal human plague), Toxoplasma gondii (toxoplasmosis), 
Bartonella henselae (cat scratch fever), Rickettsia felis, R.typhi and R.rickettsii (Rocky Mountain 
spotted fever), Coxiella burnetti (Q fever ), Giardia species, Cryptosporidium species, Toxocara 
cati and H5N1 (highly pathogenic avian influenza) (Robertson, 2007; Gerhold and Jessup, 2013). 
Free-roaming cats of any type, including owned cats with outdoor access, may be a public health 
concern (Stoskopf, Levine and Nutter, 2004; Robertson, 2007; Lloyd and Hernandez, 2012). Free-
roaming cats can also be considered a public nuisance due to the noise they make, urine marking, 
faecal and urine deposition in proximity to human habitations, scavenging for food, and their 
presence in public areas (Robertson, 2007; Webb, 2008; Department of Primary Industries Victoria, 
2009).  
2.3.3 Financial costs 
A significant financial burden is associated with the unwanted companion animal problem, although 
it is difficult to estimate accurately. Millions of dollars are spent managing unwanted animals in 
Australia each year. In 2003/04 the expenditure on animal management services by Australian local 
governments was $83 million AUD, while the total local government revenue was $48 million 
AUD, resulting in a deficit of $35 million AUD (Australian Companion Animal Council, 2010). A 
review of the data in 2009 indicates that the financial situation for local governments is similar, and 
that expenditure on animal management continues to exceed revenue from related income, such as 
animal registration and fines (Australian Companion Animal Council, 2010). Additionally, it is 
estimated from annual reports that $180 million AUD are spent annually by animal welfare 
agencies in Australia, such as the RSPCA, in managing the unwanted pet problem (Alberthsen et 
al., 2013). Despite this expenditure, there are still large numbers of cats entering shelters and being 
euthanased (AWLQ, 2012; RSPCA Australia, 2013). These figures attest to a substantial financial 
burden from unwanted cats in our society. 
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2.3.4 Environmental costs  
Any owned or unowned cat with outdoor access may have an environmental impact, particularly 
wildlife predation, but the exact nature and severity of this impact is controversial (Robertson, 
2007; Denny and Dickman, 2010; Peterson et al., 2012). The environmental impact of cats is likely 
to vary between geographical areas, ecosystems, and between individual cats (Woods, Mcdonald 
and Harris, 2003; Robertson, 2007; Denny and Dickman, 2010; Peterson et al., 2012; Loss, Will 
and Marra, 2013). There is conflict between “pro-cat” and “pro-wildlife” groups about the impact of 
cats on native wildlife and ecosystems, which is difficult to assess (Grayson and Calver, 2004; 
Robertson, 2007; Peterson et al., 2012; Farnworth, Watson and Adams, 2014; Palmer, 2014). The 
impact on wildlife can result from cats acting as disease vectors for wildlife in addition to predation 
(Palmer, 2014). The threat from cats to endangered species in certain areas of high conservation 
value is clear, but in urban areas where wildlife habitats are significantly altered from their natural 
state the evidence of threat to the viability of native wildlife populations is weaker (Grayson and 
Calver, 2004; Palmer, 2014). It is undeniable that cats do kill wildlife (Woods, Mcdonald and 
Harris, 2003; Grayson and Calver, 2004; Palmer, 2014), but in urban areas much of their prey may 
be introduced species (Palmer, 2014). Additionally, there are ethical arguments that feral cats have 
become naturalized wildlife and therefore have the same rights as other wildlife (Palmer, 2014). 
Despite the uncertainty about the impact of cats on native wildlife, the increasing threat to native 
wildlife from increasing numbers of free-roaming cats is undeniable and it has been suggested that 
the precautionary principle should be applied (Grayson and Calver, 2004). This principle argues 
that where there is a threat of serious or irreversible damage, lack of scientific certainty should not 
be used as a reason for postponing measures to prevent environmental damage (Deville and 
Harding, 1997; Grayson and Calver, 2004). Application of the precautionary principle to the 
unwanted cat problem leads to the conclusion that management of free-roaming cats (both owned 
and unowned) is justified to minimise their impact on wildlife (Grayson and Calver, 2004; Palmer, 
2014).  
2.3.5 Costs to other species and cats 
Free-roaming cats present a number of other concerns. They may serve as a reservoir of infectious 
disease that can be transmitted to other cats. The diseases of primary concern in this context are 
feline leukaemia virus (FeLV) and feline immunodeficiency virus (FIV) (Robertson, 2007). 
However, unowned free-roaming cats in Florida were found to have similar or lower prevalence 
rates of FIV, FeLV, Toxoplasma gondii, Feline coronavirus, Dirofilaria immitus, Mycoplasma 
haemofelis, Mycoplasma haemominutum, Bartonella henselae, Ehrlichia spp. and Anaplasma 
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phagocytophilum infections than those published for pet cats in the USA (Luria et al., 2004). This 
study concluded that unowned free-roaming cats posed no greater risk to humans or other cats than 
pet cats, although no distinction was made between pet cats with outdoor access and indoor pet cats 
that are likely to pose minimal risk compared to cats spending time outdoors.  
The spread of disease from free-roaming cats to other species is also a concern. For example, 
Toxoplasma gondii causes health problems in sea otters and birds as well as people, and Sarcocystis 
neurona can cause protozoal myeloencephalitis in horses (Robertson, 2007). 
Many welfare concerns are held for free-roaming cats, including the effects of infectious disease, 
inadequate nutrition, and suffering or premature death from injury, poisoning, or disease 
(Robertson, 2007; Lloyd and Hernandez, 2012). These concerns were highlighted in a study of feral 
cats, where 75% of the kittens died or vanished in their first 6 months of life (Stoskopf, Levine and 
Nutter, 2004). In one Australian study, 21.3% of free-roaming colony cats admitted to a shelter 
were injured on admission. More than half of these (55.6%) had old injuries, 28.3% had new 
injuries and 15.9% had both new and old injuries (Marston and Bennett, 2009). These studies 
demonstrate that there are potential welfare issues for free-roaming cats, although these are 
probably no different from those faced by other wildlife (Palmer, 2014).  
2.4 Cats entering shelters 
Many unwanted and free-roaming cats eventually end up in shelters or municipal pounds. Cats may 
be trapped and brought into a shelter or municipal pound by animal control officers. Alternatively, a 
member of the public may present cats that they own, or cats that they do not own, to a shelter or 
municipal pound. 
A recent Australian study demonstrated that 81% of cats admitted to RSPCA shelters in Queensland 
were presented by the general public (Alberthsen et al., 2013). Of these, 54% were categorised as 
“strays” and 44% as “owned” (Alberthsen et al., 2013). “Owned” was defined as those cats 
presented by the owner or an agent of the owner, and “stray” was defined as those presented by a 
person who was neither the owner nor an agent of the owner. The remaining 2% of cats were 
defined as “bequests” (cats willed to the RSPCA by a deceased estate), “euthanasia requests” (cats 
presented to the shelter by the owner requesting that the cat be euthanased) and “returns” (cats 
adopted but returned to the shelter within a period defined by the shelter, usually one month) 
(Alberthsen et al., 2013). Members of the general public surrender cats that they own, cats of 
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unknown ownership status that they have found, or cats causing nuisance to them (both of the latter 
are usually categorised as a “stray” cat).  
It is likely that the proportions of shelter admissions classified as “stray” versus “owned” will vary 
between shelters, regions, and countries (Coe et al., 2014), but the majority of reports worldwide 
indicate an equal or greater proportion of “stray” compared to “owned” cats (Miller et al., 1996; 
New et al., 2000; Levy et al., 2003; Casey et al., 2009; Marston and Bennett, 2009; AWLQ, 2010; 
ASPCA, 2011; Alberthsen et al., 2013).  
Despite initiatives to alleviate the excess cat problem, a reportedly declining pet cat population in 
Australia (Baldock, 2004), and high rates (90% or more) of sterilisation of owned cats (Toukhsati, 
Bennett and Coleman, 2007; The State of Queensland (Queensland Treasury) Office of Economic 
and Statistical Research, 2010), available data show that there are still large numbers of cats being 
brought into Australian RSPCA shelters (Alberthsen et al., 2013; RSPCA Australia, 2013). This 
could partially be explained by the high proportion of “stray” shelter cat admissions (Marston and 
Bennett, 2009). It is also likely that the reported rates of sterilisation are only representative of 
responsible cat owners, since a number of Australian studies have identified lower sterilisation rates 
among owner-surrendered cats (12% (Marston and Bennett, 2009; Alberthsen et al., 2013) and 47% 
(Alberthsen et al., 2013)). In one Australian study of cats in the community, only 70% of cats were 
sterilised before 6 months of age, allowing for unplanned litters from young, sexually mature 
queens prior to sterilisation (Toukhsati, Coleman and Bennett, 2005). A high number of well 
socialised kittens from owned litters are surrendered to shelters (New et al., 2000; Marston and 
Bennett, 2009; AWLQ, 2010) so, despite the high reported rates of sterilisation within the owned 
cat population, cat owners also contribute to the unwanted cat problem (Scarlett et al., 2002) by 
maintaining sexually entire cats or allowing breeding before sterilisation (Marston and Bennett, 
2009).  
The issue of “owned” versus “stray” cats is more complex than is indicated by this over-simplified 
dichotomous classification. In fact, different authors group cats into various categories, leading to 
general confusion in the field. 
2.5 Cat populations and sub-populations 
In the scientific literature related to the unwanted cat problem, cats are described in many different 
ways, such as “stray”, “owned”, “free-roaming”, “free-living”, “feral”, “pet”, “semi-owned”; 
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sometimes these terms are defined but the definitions vary, and sometimes the terms used are not 
defined at all (Slater, 2001; Akucewich et al., 2002; Hughes and Slater, 2002; Afonso, Thulliez and 
Gilot-Fromont, 2006; Toukhsati, Bennett and Coleman, 2007; Farnworth, Dye and Keown, 2010). 
In addition, many people have a personal internal definition that may conflict with the terms used in 
the literature (Farnworth, Dye and Keown, 2010), and more than one of the terms may be applied to 
some cats, resulting in further confusion. For example, “free-roaming” may be used to describe 
“pet” cats, “owned” cats, “semi-owned” cats, “feral” cats and “stray” cats (Farnworth, Dye and 
Keown, 2010). All of these terms share a common basis: they describe some aspect of a cat’s 
relationship with humans—whether they are “owned”, confined, socialised, or dependent on 
humans (Haspel and Calhoon, 1990; Moodie, 1995; Zasloff and Hart, 1998; Levy, Gale and Gale, 
2003; Levy et al., 2003; Toukhsati, Bennett and Coleman, 2007; Webb, 2008). Inconsistencies in 
defining these terms have arisen because many aspects of human-cat relationships are poorly 
understood and inadequately described. For example, the definition of cat “ownership” varies 
depending on the country, state, council or author (Baldock, Alexander and Moore, 2003; Marston 
and Bennett, 2009; Denny and Dickman, 2010), and a cat’s dependence on humans or its sociability 
can be unknown or change according to the circumstance (Patronek, 1998; Bradshaw et al., 1999; 
Centonze and Levy, 2002; Hughes and Slater, 2002; Case et al., 2006; Wallace and Levy, 2006; 
Farnworth, Dye and Keown, 2010; Slater et al., 2010; Slater et al., 2013c; Alberthsen, 2014). 
Adding to the wide range and differing use of cat sub-population descriptors, the lines between the 
different sub-populations are not distinct (Centonze and Levy, 2002; Alberthsen, 2014). Webb 
(2008) proposed that cats and their interactions with humans exist along a fluid continuum from un-
socialised unowned cats with no human interaction at one end of the scale (feral cats) to owned cats 
with constant care from and interactions with their human “owner” at the other end of the 
continuum. Some cats experience considerable movement along this continuum throughout their 
lifetimes, and it can be difficult to categorise cats into just one sub-population (Centonze and Levy, 
2002; Levy et al., 2003; Webb, 2008; Marston and Bennett, 2009; Farnworth, Dye and Keown, 
2010; Slater et al., 2010; Palmer, 2014). Additionally, there can be significant interaction between 
cats from any sub-population if the cats have unrestricted outdoor access (Centonze and Levy, 
2002; Levy et al., 2003; Marston and Bennett, 2009; Farnworth, Dye and Keown, 2010). 
Despite the confusion in definition and nomenclature, there is agreement in most of the literature 
that there are various sub-populations making up the overall cat population (Jarman and van der 
Lee, 1993; Slater, 2001; Toukhsati, Coleman and Bennett, 2005; Webb, 2008; Marston and Bennett, 
2009; Alberthsen, 2014). These sub-populations are of importance to management of the unwanted 
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cat problem because strategies designed to reduce the numbers of unwanted cats must be aimed at 
the source of the problem. For example, sterilisation programs that aim to reduce reproduction will 
have little impact on cats that do not have an owner or carer who is willing to facilitate the 
sterilisation process (Alberthsen, 2014). 
The cat sub-populations that have been most widely reported in the literature—in relation to the 
unwanted cat problem—include “owned”, “semi-owned”, and “unowned”. 
2.5.1 Owned cats 
“Owned” cats can be defined, based on general agreement of descriptions in the literature and in 
law, as cats that are directly dependent on the intentional provision of sustenance and shelter by 
humans (Jarman and van der Lee, 1993; Moodie, 1995; Webb, 2008; Farnworth, Dye and Keown, 
2010; Alberthsen, 2014). Although the cat may also source food and mates independently, removal 
of humans would profoundly affect the cat’s way of life (Alberthsen, 2014). Cats are most easily 
recognised as owned if their human owner takes steps to identify the cat as belonging to them 
through the use of identification, such as external tags and microchipping (Slater et al., 2010). 
However, many owned cats do not have identification and are allowed to roam freely (or become 
lost), which makes these cats difficult to distinguish as owned, or differentiate from unowned strays 
(Centonze and Levy, 2002; Wallace and Levy, 2006; Alberthsen, 2014). Other methods of 
identifying a cat as owned, such as the cat’s physical condition, behaviour, and information from 
people who are not the owner, are inconsistent and difficult to interpret (Slater et al., 2010). 
2.5.2 Semi-owned cats 
Some “unowned” or “stray” cats are cared for by people who provide food and other care to the cat. 
Despite caring for the cat, these people do not perceive ownership and are called “semi-owners” by 
some authors (Toukhsati, Bennett and Coleman, 2007), although other authors might classify them 
as “cat caretakers” or “cat colony caretakers” (Centonze and Levy, 2002; Peterson et al., 2012). 
“Semi-owned cats” may be unowned, or they might have an owner who is unknown to the semi-
owner (Toukhsati, Bennett and Coleman, 2007). Semi-owned cats have varying sociability with 
humans, but are generally at least somewhat sociable (Webb, 1995; Marston and Bennett, 2009).  
2.5.3 Unowned cats 
Cats that are “unowned” constitute a diverse population, and the reported definitions of unowned 
cat sub-populations vary enormously. It is most common for unowned cats to be described as two 
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main sub-populations: “stray” cats and “feral cats (Jarman and van der Lee, 1993; Marston, 2009; 
Alberthsen, 2014). 
Stray cats 
Stray cats are considered less dependent on humans than owned cats, but are still directly or 
indirectly receiving some sustenance and shelter from humans, provided either intentionally or 
unintentionally (Jarman and van der Lee, 1993; Marston, 2009; Alberthsen, 2014). The lives of 
these cats would be impacted by the removal of humans from the environment, even though they do 
support themselves to some degree (Moodie, 1995; Toukhsati, Coleman and Bennett, 2005; 
Toukhsati, Bennett and Coleman, 2007; Alberthsen, 2014). Stray cats may have been abandoned by 
their owners, become lost, or relocated themselves from their home (Slater et al., 2008; Farnworth, 
Dye and Keown, 2010; Aguilar and Farnworth, 2012a; Finkler and Terkel, 2012). It is likely also 
that a proportion of these cats were originally unwanted kittens of owned or semi-owned cats 
(Casey et al., 2009; Marston and Bennett, 2009).  
Some “unowned” or “stray” cats are not intentionally cared for by people, but are indirectly 
dependent on humans as they live around areas of human habitation and their needs are indirectly 
supplied by humans (Farnworth, Dye and Keown, 2010). These cats may be described as unowned 
stray cats (Alberthsen, 2014), but some might describe them as feral or semi-feral (Bradshaw et al., 
1999; Luria et al., 2004; Slater, 2005). 
Feral cats 
Feral cats have been defined differently by many authors, including as cats that are unowned and 
free-roaming (Wallace and Levy, 2006), cats that are unable to be handled, un-socialised to humans 
and unsuitable to be “pets” (Slater, 2005), cats that did not receive any human socialisation when 
kittens and remain wary of humans into adulthood (Slater et al., 2010), cats that are untamed and 
evasive (Centonze and Levy, 2002), and cats with no dependence on humans for food and/or shelter 
(Jarman and van der Lee, 1993; Moodie, 1995). The term feral is used by some authors for any 
unconfined, unowned cat, regardless of its socialisation status (Levy and Crawford, 2004; Lloyd 
and Hernandez, 2012). Nevertheless, most authors seem to agree that a “true feral” cat is unowned, 
not socialised or friendly to humans, and not dependent on humans, finding sustenance, shelter and 
mates independently (Alberthsen, 2014). These cats would not be impacted directly by the removal 
of humans from the environment, although indirect effects would occur through effects on their 
prey and environment (Alberthsen, 2014).  
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Feral cat populations consist of a mixture of wild born cats from existing feral cats, descendants of 
cats introduced for vermin control, abandoned or lost pet cats, stray cats that have become un-
socialised, and unwanted un-socialised offspring of sexually entire owned and semi-owned cats that 
are allowed to breed freely or prior to sterilisation (Robertson, 2007). The majority of true feral cats 
will not have had any socialisation with humans (Centonze and Levy, 2002; Robertson, 2007). 
However, it is possible that cats with previous human socialisation may eventually become 
indistinguishable from wild born cats after a prolonged period without human contact (Centonze 
and Levy, 2002; Farnworth, Dye and Keown, 2010).  
The exact numbers of feral cats are not known but have been estimated to be between 25-100 
million in the USA (Levy and Crawford, 2004), and approximately 12 million in Australia (Office 
of Environment and Heritage, 2011). It is difficult to determine if these estimates refer to true feral 
cats or just free-roaming cats (which may include owned and semi-owned cats), but it represents six 
times the reported Australian pet cat population.  
True feral cats generally live with little or no human contact. These are unusual in urban areas, but 
far more common in rural or semi-urban areas (Webb, 2008). Although the feral cat sub-population 
is a source of unwanted cats and is a cause for concern due to wildlife predation, community 
nuisance, and zoonotic disease (Levy and Crawford, 2004; Robertson, 2007; Denny and Dickman, 
2010; Palmer, 2014), the human factors involved in the unwanted cat problem investigated for this 
thesis do not impact on feral cats as this cat sub-population is independent from humans. 
Consequently, the feral cat sub-population will not be considered in further detail in this thesis. 
Cats from any of the sub-populations discussed above may enter shelters, but it is uncommon for 
feral cats to enter urban shelters. Because feral cats are un-socialised, they are unlikely to be 
presented to a shelter by a member of the general public. If they do enter a shelter it is usually 
because they have been trapped by animal control officers and this is uncommon in urban areas 
(Webb, 2008; Alberthsen, 2014). Most commonly cats entering urban shelters are from the owned, 
semi-owned and stray cat sub-populations. 
2.6 Cat sub-populations admitted to shelters 
Accurately recording the origin of cats admitted to an animal shelter is difficult unless the cat is 
presented by a person who acknowledges ownership. At present there are no standardised or truly 
representative categories to define the cat sub-populations contributing to shelter intake. Usually, 
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cats are simply categorised as “owned” or “stray” (unowned) on admission (Alberthsen et al., 
2013). In animal shelters, the term “stray” is often used indiscriminately for all cats not surrendered 
to the shelter by an owner, but this “shelter classification” may differ between shelters depending on 
various factors, such as the way the cat was admitted, information obtained at admission about the 
cat and its lifestyle (if available), whether the cat has identification, and/or the cat’s behaviour and 
physical condition (Marston and Bennett, 2009; Slater et al., 2010; Slater et al., 2013a; Alberthsen, 
2014).  
A cat presented to an animal shelter may also be categorised by shelter staff as “feral” based on its 
behaviour rather than its origin (Alberthsen et al., 2013). In one Australian study, only 10% of all 
cats admitted to participating shelters (including urban and rural shelters) were recorded as feral, 
indicating that the majority of cats admitted to shelters are socialised with humans to at least some 
degree (Alberthsen et al., 2013). Interestingly, 11% of those cats classified as feral in this study 
were owner surrendered cats, suggesting that they were either misidentified or incorrectly classified 
as feral based on their unsociable behaviour, likely due to stress and fear. This is supported by 
research showing that owned cats may display more evidence of stress in their first week in a 
shelter than unowned cats (Dybdall et al., 2007). It is now recognised that determining the 
sociability status of a cat can be challenging. Although some progress has recently been made 
toward devising a system for determining a cat’s sociability status, at present standardised methods 
are not used routinely and consistently (Slater et al., 2010; Slater et al., 2013a; Slater et al., 2013b; 
Slater et al., 2013c).  
Therefore, recorded shelter data on ownership status may be inaccurate. In addition, some people 
present owned cats to animal shelters as stray animals (Alberthsen et al., 2013). This may happen 
for a variety of reasons, such as the person not wanting to admit to surrendering their own animal or 
being unwilling to pay a surrender fee (Alberthsen et al., 2013; Alberthsen, 2014). The situation is 
further complicated by admission staff at some shelters re-categorising “stray” cats as “owned” if 
the person surrendering the cat has known the cat for a specified time period (Alberthsen et al., 
2013; Alberthsen, 2014). 
Many stray cats admitted to shelters are in good physical condition, have no injuries, are sociable, 
and are caught by members of the public without being trapped, which indicates that they are likely 
to have or have had some human interaction (Marston and Bennett, 2009). These cats are likely to 
be a mixture of lost or relocated owned cats, unconfined owned cats, and semi-owned cats (Marston 
and Bennett, 2009; Alberthsen et al., 2013; Alberthsen, 2014). Although this group may be the 
21 
largest sub-population of cats in Australia, it has not been the focus of attention (Denny and 
Dickman, 2010; Alberthsen et al., 2013). 
In order to successfully manage the unwanted and excess cat problem it is important to understand 
the cat sub-populations that contribute most to the unwanted cat population, but this is hindered by 
the confusion in definition of the sub-populations and difficulties in identifying which sub-
population a cat belongs to (Slater, 2001; Alberthsen, 2014). This hampers effective management as 
the different sub-populations contribute to the problem in different ways, and strategies aimed at 
one cat sub-population may have little impact on the other sub-populations (Slater, 2001; 
Alberthsen, 2014).  
The relationship a cat has to humans is important in determining the sub-population to which that 
cat belongs, which in turn is important for identifying the cat sub-populations involved in the 
unwanted cat problem. 
2.7 Human-cat relationships 
Human-cat relationships take many forms; a wide spectrum of associated interactions and 
caretaking behaviours are shown towards cats (Toukhsati, Bennett and Coleman, 2007; Webb, 
2008). The two main human-cat relationships relevant to the unwanted cat problem are cat 
ownership and cat semi-ownership; these may be similar relationships in terms of the human-cat 
interactions and caretaking provided, but are differentiated by the human’s perception of ownership 
of the cat (Toukhsati, Bennett and Coleman, 2007; Webb, 2008). 
2.7.1 Ownership Perception 
Concepts of ownership, ownership perception and associated responsibilities have been discussed in 
the literature in general terms and in reference to consumer behaviour (Rochberg-Halton, 1979; 
Weil, 2002; Johnson, 2010; Palamar, Le and Friedman, 2012; Kamleitner and Erki, 2013; Meakin 
and Wall, 2013). Intimate knowledge, taking responsibility, and increased time and effort invested 
in a relationship or object are all reported to result in a greater sense of ownership (Rochberg-
Halton, 1979; Weil, 2002; Johnson, 2010; Palamar, Le and Friedman, 2012; Meakin and Wall, 
2013). The method of payment for an object is also reportedly associated with perceived ownership, 
with cash purchases resulting in greater immediate psychological ownership, although this seems to 
be short term only and culturally diverse (Kamleitner and Erki, 2013).  
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To the author’s knowledge factors that influence the perception of ownership for cats have not been 
reported. Knowledge of these could help improve understanding of the people involved with the 
unwanted cat problem: cat owners and semi-owners. 
2.7.2 Cat owners 
In essence, cat owners are defined by the fact that they perceive that they own the cat in their care, 
but their interactions with the cat and caretaking behaviours may vary widely. Cat “ownership” 
ranges from highly bonded owners who display all cat caretaking behaviours (sometimes termed 
“responsible owners”) (Haspel and Calhoon, 1990; Levy et al., 2003; Toukhsati, Bennett and 
Coleman, 2007; Webb, 2008; Finkler, Hatna and Terkel, 2011) to people who claim ownership for a 
cat but display only a few cat caretaking behaviours (sometimes termed “casual cat owners” or 
“irresponsible owners”) (Webb, 2008; Marston and Bennett, 2009).  
Responsible cat ownership is considered to include pre-acquisition factors—such as research to 
understand the animal’s needs and behaviour, and whether that animal is suitable for the intended 
home—and maintenance factors, including providing appropriate care, shelter, exercise, training, 
socialisation, identification, registration, sterilisation and confinement (Fournier and Geller, 2004; 
Marston et al., 2008). “Responsible owners” would provide the majority of the caretaking 
behaviours for their cats in addition to acknowledging “ownership” of the cat. “Casual cat owners” 
acknowledge ownership for the cat and feed the cat but rarely engage in more responsible 
behaviours, such as sterilising, identifying, registering, or providing veterinary care (Centonze and 
Levy, 2002; Toukhsati, Bennett and Coleman, 2007; Marston and Bennett, 2009).  
Older people have been reported to provide more responsible ownership behaviours compared to 
younger people (Gunaseelan, Coleman and Toukhsati, 2013). Females are reported to be more 
likely to be the primary caregiver for cats and provide more caretaking to cats than males (Adamelli 
et al., 2005; Finkler and Terkel, 2012). Females are also reportedly more likely to be “cat people” 
(Perrine and Osbourne, 1998), to own a cat (New et al., 2000; Downes, Canty and More, 2009) and 
have closer relationships to their cats than males (Mertens, 1991).  
A number of different ways to measure the attachment of people to their pet cats have been 
developed. The most widely cited methods in the literature are the Lexington Attachment to Pets 
Scale (Johnson, Garrity and Stallones, 1992) and the Comfort from Companion Animals Scale 
(Zasloff, 1996). These attachment scales apply quite specifically to owned pets retained in their 
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home and therefore are not applicable to surrendered animals, or those that are unowned. An 
attachment scale has been devised for use with owners who surrender their pets because of a move 
(Shore, Petersen and Douglas, 2003). This scale was adapted from a combination of the Companion 
Animal Bonding Scale (Poresky et al., 1987) and the Pet Relationship Impact Inventory (Eckstein, 
2000). The scale primarily focusses on the frequency of expression of certain behaviours towards 
the pet by the owner, and includes only two variables related to feelings towards the pet (“You felt 
that you had a close relationship with the animal” and “You considered the animal to be a regular 
member of the family”).  
Cat owners may contribute to the unwanted cat problem because their cat produces unwanted 
kittens (either because the owner does not sterilise their cat or sterilises their cat only after 
reproductive maturity resulting in accidental unwanted litters of kittens) (Alberthsen et al., 2013; 
Stavisky, 2014; Welsh et al., 2014). Cat owners may lose their cats, particularly if those cats are not 
confined and not identified, resulting in the cat joining the “stray” cat population (Webb, 2008; 
Marston and Bennett, 2009). If these cats are also not sterilised then they can breed and produce 
kittens (Webb, 2008; Marston and Bennett, 2009). Finally, cat owners may abandon or surrender 
their cat to a shelter (Miller et al., 1996; Salman et al., 1998; Kass, 2005; Rinzin et al., 2008; Casey 
et al., 2009; Marston and Bennett, 2009). 
2.7.3 Cat semi-owners 
Cat semi-owners are defined as people who interact with or care for a cat but do not perceive 
themselves as the owner of the cat (Toukhsati, Bennett and Coleman, 2007; Toukhsati et al., 
2012a). Behaviour consistent with cat semi-ownership has been identified in many countries, 
including Australia, Thailand, Israel, Italy, Japan, and the USA (Zasloff and Hart, 1998; Levy et al., 
2003; Toukhsati, Bennett and Coleman, 2007; Slater et al., 2008; Marston and Bennett, 2009; 
Finkler and Terkel, 2012; Toukhsati et al., 2012a; Uetake et al., 2014). The definition of cat semi-
ownership may also cover those people who are caretakers of cat colonies, described in many 
countries (Centonze and Levy, 2002; Natoli et al., 2006; Finkler, Hatna and Terkel, 2011; Peterson 
et al., 2012; Palmer, 2014). Semi-owners of cats may show the same ownership behaviours as cat 
owners, with the defining difference being their perception of ownership (Toukhsati, Coleman and 
Bennett, 2005; Toukhsati, Bennett and Coleman, 2007; Marston and Bennett, 2009).  
Semi-owners engage in caretaking behaviours towards cats generally for benevolent reasons, mostly 
in the belief that they are improving the cat’s welfare (Centonze and Levy, 2002; Toukhsati, 
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Coleman and Bennett, 2005). They have been found to have positive attitudes towards cats 
(Toukhsati, Bennett and Coleman, 2007; Uetake et al., 2014), believe that cats are independent 
(Toukhsati, Bennett and Coleman, 2007), and have high animal empathy scores (Toukhsati et al., 
2012a). Strong emotional bonds have been demonstrated between semi-owners and the cats they 
care for (Centonze and Levy, 2002; Toukhsati, Bennett and Coleman, 2007). Some people go to 
considerable lengths to care for these cats – feeding them more than once a day, seeking veterinary 
attention for them, and using their own money to care for the cats (Zasloff and Hart, 1998; 
Centonze and Levy, 2002). It is thought the strong human-animal bond that has been shown to exist 
between unowned cats and their carers may contribute to the failure of large-scale euthanasia 
programs to decrease free-roaming cat numbers (Zasloff and Hart, 1998; Natoli et al., 1999; 
Centonze and Levy, 2002). 
The true extent of cat semi-ownership is difficult to determine as these cats may actually belong to 
someone other than the semi-owner. Over 40% of cat semi-owners in one study (Toukhsati, 
Coleman and Bennett, 2005) and 45% in another (Toukhsati et al., 2012a) thought that the cat they 
semi-owned belonged to someone else. In a 2007 Australian study of randomly selected people in 
Victoria, 22% of the people interviewed engaged in at least one cat semi-ownership activity, in 
particular feeding a cat that they did not perceive they owned (Toukhsati, Bennett and Coleman, 
2007), but only 20% of these people had the cat sterilised. Similar findings have been reported in 
the USA (Zasloff and Hart, 1998; Levy et al., 2003). If the findings of these studies are a true 
reflection of the rates of cat semi-ownership, then a large population of cats that are not counted as 
part of the “owned” cat population are receiving some support from humans and are at least 
partially socialised. Considering that only approximately 20% of people feeding semi-owned cats 
report having them sterilised, this group of cats has the potential to make considerable contributions 
to unwanted cat numbers (Levy et al., 2003; Toukhsati, Bennett and Coleman, 2007; Finkler and 
Terkel, 2012; Toukhsati et al., 2012a). As semi-owners may not feel responsible for the cat’s 
welfare and may not provide veterinary care if needed (Toukhsati, Coleman and Bennett, 2005; 
Lord, 2008), there are also cat welfare concerns related to cat semi-ownership.  
Semi-ownership has been proposed by many authors to have a significant role in the unwanted cat 
problem (Toukhsati, Bennett and Coleman, 2007; Marston and Bennett, 2009; Toukhsati et al., 
2012a; Alberthsen et al., 2013; Alberthsen, 2014). An investigation of cat admissions to an 
Australian shelter in Melbourne inferred that semi-owned cats were likely to be making a 
significant contribution to shelter admissions because the majority of cats admitted as “stray” were 
moderately to well socialised and in good body condition (Marston and Bennett, 2009). A report 
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analysing RSPCA shelter data from Queensland, Australia suggested that semi-owned cats may 
make up an important subset of “stray” cats admitted to shelters (Alberthsen et al., 2013).  
Cats have a high reproductive capacity, which is more than sufficient to increase their population 
size despite free-roaming cats’ relatively short life expectancy and low kitten survival rate 
(Robertson, 2007; Denny and Dickman, 2010). In order to achieve a high reproductive rate and stay 
in the same location, cats require a consistent and adequate supply of food (Robertson, 2007). 
People such as semi-owners, who feed unsterilised free-roaming cats, are providing this food supply 
and therefore facilitating the production of unwanted kittens (Toukhsati, Bennett and Coleman, 
2007; Marston and Bennett, 2009). Cats receiving any level of human care are likely to be in better 
health and reproductive condition, and therefore make greater contributions to free-roaming cat 
numbers, than do true feral cats (Centonze and Levy, 2002; Levy et al., 2003; Marston and Bennett, 
2009; Toukhsati et al., 2012a).  
Studies to date investigating semi-owned cats have focused on cats still in the community (Haspel 
and Calhoon, 1990; Toukhsati, Bennett and Coleman, 2007; Toukhsati et al., 2012a). Reports of 
cats entering shelters acknowledge that cats classified as “strays” may actually be semi-owned cats 
(Marston and Bennett, 2009; Alberthsen et al., 2013). Although semi-owned cats are thought to 
make a considerable contribution to shelter intakes, it is not known whether they contribute solely 
via the production of unwanted kittens, or whether they also contribute via increased rates of 
surrender to shelters. Both seem likely. Formulation of effective strategies to address the 
considerable contribution of cat semi-ownership to the unwanted cat problem will require a better 
understanding of cat semi-owners and the underlying psychology of ownership perception that 
differentiates semi-owners from owners (Toukhsati, Bennett and Coleman, 2007; Webb, 2008).  
2.8 A “wicked” problem and learnings from other related fields 
The unwanted cat problem is one that could be defined as a “wicked” problem: a unique problem, 
with no definitive agreement on what “the problem” is and involving high levels of uncertainty, 
complexity, and risk (Roberts, 2000; Head, 2008; Kolko, 2012). Wicked problems often involve 
conflicts in power, authority, procedure, and policies (Roberts, 2000; Head, 2008). Stakeholders 
compete with each other to frame “the problem” in a way that connects their preferred problem 
definition and solutions (Roberts, 2000). In addition, the problem solving process is made even 
more complex by contributing factors, such as political ramifications and resources, which are often 
inadequate and constantly changing (Roberts, 2000). Consequently, traditional linear methods of 
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problem solving (where the problem is defined, data is gathered and analysed and used to formulate 
a solution, which is subsequently implemented) are ineffective for wicked problems (Roberts, 2000; 
Kolko, 2012). Definitive solutions are elusive (Roberts, 2000; Head, 2008); efforts need to focus on 
improving the situation rather than solving the problem (Kolko, 2012).  
The designation of the unwanted cat problem as a “wicked” problem may help to explain why it is 
so controversial, why there has been a failure to “solve” the problem, why many attempts have 
resulted in unforseen effects and more problems, and why it has been difficult to design, implement, 
coordinate, and monitor policies and programs to address the issue.  
A recent Australian Government discussion paper on wicked problems identified the following as 
important techniques to improve management of these complex social issues: improved 
collaboration between involved agencies, effective engagement of stakeholders in understanding the 
problem and identifying possible solutions, development of an appropriate accountability 
framework, use of new techniques to effect behaviour change in addition to traditional methods, 
improved communication, cooperation and “big picture” thinking, comprehensive focus and 
strategy to deliver sustained effort and resources to the problem, and tolerance of uncertainty and 
acceptance of the need for a long term focus rather than aiming for quick fixes (Head, 2008). Better 
knowledge, better consultation, and better use of third party partners are the three most widely 
recommended approaches to wicked problems (Head, 2008).  
Problems of a wicked nature in other scientific fields share many similarities with the unwanted cat 
problem, particularly human-wildlife conflict, wildlife conservation, and management of introduced 
animals. Knowledge gained from these fields highlight the importance of understanding human 
dimensions of “animal” problems and involving all stakeholders in decision making and solutions 
(Cartwright, 2006; Wallace et al., 2006). Failure to understand and engage local community 
stakeholders hampers conservation efforts (such as reintroduction of wildlife; Cartwright, 2006), 
control of introduced species (Lohr, 2012), and management of human-wildlife conflict (Madden, 
2004). An example of a human-wildlife conflict situation is in Africa, where lions from a nearby 
national parks attack livestock. If the local park authorities fail to address the needs of the local 
people and work with them to address the issues the conflict may intensify; it may even escalate to 
conflict between humans (Madden, 2004). Understanding and addressing the human and social 
dimensions in wildlife damage and human-wildlife conflict issues are also important to assist in 
getting financial, community, and political support for management plans (Lohr, 2012; Reidinger 
and Miller, 2013). Communication with the local community and stakeholders, involvement of 
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stakeholders in decision making and solutions, and education are identified as key components of 
successful management of these issues (Cartwright, 2006; Lohr, 2012). Many authors in these fields 
call for collaboration between social scientists and ecologists to manage wildlife-related conflict 
issues, as knowledge and application of concepts from social science are important in understanding 
and addressing problems with human dimensions (Mascia et al., 2003; Dayer and Manfredo, 2004; 
Wallace et al., 2006). Equally, collaboration between wildlife conservationists and cat caretakers 
will be crucial to effective management of cat populations (Peterson et al., 2012; Palmer, 2014). 
The Theory of Planned Behaviour, from the social science field of psychology, explains how a 
person’s demographics and background psychosocial factors (such as their beliefs, knowledge and 
values) influence the formation of their attitudes, beliefs, perceived social norms, and perceived 
behavioural control. These, in turn, influence their behaviour (Ajzen, 1985; Ajzen, 1991; Madden, 
Scholder and Ajzen, 1992; Toukhsati et al., 2012a). This theory has been used to explain and 
understand attitudes towards animal welfare and animal management issues and make suggestions 
on how to influence behaviours (Coleman, Hemsworth and Hay, 1998; Rohlf et al., 2010; Toukhsati 
et al., 2012a; Gunaseelan, Coleman and Toukhsati, 2013; Rohlf, 2013).  
Cognitive Dissonance Theory can also help to understand human-animal relationships and potential 
human reactions to interventions. This theory suggests that the human need to preserve a stable and 
positive self-image is a powerful determinant of human behaviour (Aronson, 1969; Aronson, 1998). 
Despite the knowledge that certain actions may have negative outcomes, people often proceed with 
these actions because of the perceived benefits (for example, smoking cigarettes or drug use) 
(Aronson, Wilson and Akert, 2013). This causes cognitive dissonance (psychological discomfort) 
resulting from behaving in a way which is inconsistent with a person’s positive self-image 
(Aronson, Wilson and Akert, 2013). There are three ways in which a person can avoid cognitive 
dissonance: changing their behaviour to avoid the dissonant cognition (i.e. stop the behaviour); 
attempting to justify the behaviour through changing the dissonant cognition (i.e. convincing 
oneself that the behaviour is not wrong); and attempting to justify the behaviour by the addition of 
new cognitions (i.e. focusing on the potential benefits of the behaviour and convincing oneself that 
it is good or focusing on one’s good qualities to lessen the negative dissonance) (Aronson, Wilson 
and Akert, 2013). These complex concepts are important in the context of human-animal 
relationships, such as cat semi-ownership, as they can help understanding of human reactions and 
predict the likely consequences of interventions that seek to change the behaviour.  
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2.9 Management of the unwanted cat problem 
It is widely accepted that unwanted cat populations need to be managed (Robertson, 2007; Palmer, 
2014; Paterson, 2014). Cat management is a very controversial topic that is highly charged 
emotionally with opposing views and responses, particularly from pro-wildlife and pro-cat 
advocates (Lloyd and Hernandez, 2012; Peterson et al., 2012; Toukhsati et al., 2012a; Palmer, 
2014). Poorly informed, passionate, and vocal advocacy groups at either end of the spectrum make 
public policy decisions extremely difficult (Longcore, Rich and Sullivan, 2009; Lloyd and 
Hernandez, 2012; Peterson et al., 2012; Palmer, 2014).  
Cat population management can be divided into management of feral cat populations with little or 
no human interaction, in mostly rural or wilderness areas, and management of cat populations with 
human interactions, in urban areas. Feral cat management is important but is beyond the scope of 
this thesis, which is focused on cats interacting with humans. Therefore, this review of the cat 
management literature will be limited to that regarding cats that interact with humans in urban areas 
(owned, semi-owned, and unowned stray cats).  
Approaches to managing the unwanted cat problem focus on two main areas: firstly, on reducing 
the number of unwanted cats in the community and the number entering shelters and, secondly, on 
increasing the live release rate from shelters (Fournier and Geller, 2004). The live release rate 
consists of all live shelter outcomes for cats: adoption, transfer to another shelter or welfare 
organisation, sterilisation and release, and return to caregivers/owners (Weiss et al., 2013). Shelter 
intakes and live release rates are the key indicators of the success of strategies implemented to 
address the unwanted cat problem; both should improve if strategies are effective and should reflect 
reduced shelter euthanasia of cats (Weiss et al., 2013). 
2.9.1 Approaches to decrease the number of unwanted cats in the community and entering 
shelters  
There are only two ways in which the number of unwanted cats in a given area can be reduced: 
lethal cat management or non-lethal cat management, including transfer into the owned population 
by adoption, relocation to another environment such as a sanctuary, prevention of breeding to 
reduce numbers over time (including trap-neuter-return programs (TNR) for unowned cats, and 
encouragement of more responsible cat caretaking (especially sterilisation) of owned or semi-
owned cats to prevent them having litters of unwanted kittens) (Marston et al., 2008).  
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Lethal cat management 
Currently, lethal cat management is commonly used to control urban unowned stray cat 
populations. The only practical option for lethal cat population management in urban areas is trap 
and euthanase programs as these have minimal impact on non-target species (Palmer, 2014). 
Trapping and subsequent euthanasia is generally considered to be a relatively humane method of 
controlling cat populations. Nevertheless, even the use of humane traps cannot fully alleviate the 
significant welfare concerns associated with trapping cats, such as the severe stress inflicted on the 
animals and the potential for physical injury (Robertson, 2007). In addition, it is not possible to 
ensure that unconfined owned cats and semi-owned cats will be unaffected by these measures 
(Robertson, 2007). Many consider that trap and euthanase programs result in minimal overall 
reduction in cat numbers, due to the very small percentage of cats actually affected by these 
programs (Levy, 2012; Hurley and Levy, 2013), and the capacity of shelters and pounds to remove 
unwanted cats (either through euthanasia or live outcomes such as adoption) is equally limited 
(Levy, 2012; Hurley and Levy, 2013). Relying on shelter euthanasia as a method of eradication also 
carries a high financial cost as well as a high emotional toll on shelter workers (Marston et al., 
2008; Denny and Dickman, 2010; Hurley and Levy, 2013). Consequently, these approaches are 
unlikely to result in any significant improvement for issues of concern, such as wildlife predation, 
spread of disease, public health, or cat welfare. The community is increasingly opposed to lethal cat 
control programs, particularly in urban areas (Robertson, 2007; Marston et al., 2008; Wilken, 2012; 
Hurley and Levy, 2013; Paterson, 2014), whereas non-lethal programs are generally better accepted 
(Levy et al., 2003; Lloyd and Hernandez, 2012; Paterson, 2014). As a result, the future management 
of unwanted cats in urban areas will likely concentrate more on non-lethal control methods. 
Non-lethal Cat Management 
Strategies to change community attitudes, beliefs and behaviours 
Changing community attitudes, beliefs and behaviours is a component of every strategy to manage 
urban cat populations. Traditional methods used by government to change community behaviours 
are legislation, regulation, penalties, taxes, and subsidies, but it has been suggested these should be 
supplemented with other methods that improve cooperative community behaviour change (Head, 
2008), such as education and community awareness programs (Toukhsati et al., 2012a). Changing 
community attitudes and beliefs relating to cats, responsible cat caretaking and, in particular, 
sterilisation, is an important first step in increasing positive associated behaviours. The Theory of 
Planned Behaviour (Ajzen, 1985; Ajzen, 1991) has been shown to predict a number of volitional 
human behaviours, including behaviours towards animals (Coleman, Hemsworth and Hay, 1998; 
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Rohlf et al., 2012; Toukhsati et al., 2012a). Modification of elements of the Theory of Planned 
Behaviour related to behaviours of interest (for example, attitudes, social norms, and beliefs) might 
be expected to have the potential to alter the behaviours (Coleman, Hemsworth and Hay, 1998; Hsu, 
Severinghaus and Serpell, 2003).  
Strategies to reduce cat reproduction and the birth of unwanted kittens 
One of the cornerstones of reducing the number of unwanted cats in the community is preventing or 
reducing the production of unwanted kittens (Fournier and Geller, 2004; Kass, 2005; Marsh, 2010). 
This will both decrease the overall number of unwanted cats over time as well as reduce the 
seasonal influx of kittens. Different approaches will be needed to decrease reproduction in cats that 
have an owner—who may acknowledge responsibility for sterilising the cat—and those that do not. 
Cats with an owner 
The number of owned cats that are sterilised and the age at which they are sterilised are the main 
factors impacting on the number of owned cats producing unwanted kittens (Marsh, 2010; 
Alberthsen, 2014). 
The numbers of cats sterilised may be increased by offering subsidised sterilisation programs to 
low-income cat owners (Marsh, 2010). The efficacy of subsidised sterilisation programs at reducing 
shelter intakes and euthanasia rates has been evaluated in different areas (Frank and Carlisle-Frank, 
2007; Jefferson, Levy and White, 2010; Scarlett and Johnston, 2012). Differing results have been 
achieved, with some studies showing no effect (Frank and Carlisle-Frank, 2007) and others showing 
modest but significant decreases in shelter intake and euthanasia rates (Jefferson, Levy and White, 
2010; Scarlett and Johnston, 2012). 
Delayed sterilisation of owned cats often results in the production of unwanted litters of kittens 
(Alberthsen et al., 2013), but can be addressed through the introduction of pre-pubertal sterilisation 
(Manning and Rowan, 1992; Fournier and Geller, 2004; Alberthsen et al., 2013; Johnson and 
Calver, 2014). It is suggested that the “traditional” age of sterilisation, six months, needs to be 
brought forward to four months or earlier, so cats are sterilised before reproductive maturity (Joyce 
and Yates, 2011; Clark, Gruffydd-Jones and Murray, 2012; Zanowski, 2012) which may occur as 
early as 3.5 months of age (Little, 2011; Farnworth et al., 2013). Shelters routinely sterilise kittens 
when they are approximately eight weeks of age (and over 1 kg in body weight), and multiple 
benefits from pre-pubertal sterilisation have been demonstrated for the individual cat as well as 
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benefits in terms of cat population control (Spain, Scarlett and Houpt, 2004; Joyce and Yates, 2011; 
Farnworth et al., 2013; Yates, Yeates and Roberts, 2013; Porters et al., 2014). However, this 
procedure is not yet universally accepted among the veterinary community and veterinarians are 
divided in their opinions on pre-pubertal sterilisation (Farnworth et al., 2013; Yates, Yeates and 
Roberts, 2013). Veterinarians are a vital link in communicating with cat owners and ensuring that 
owned kittens are sterilised before reproductive maturity (New et al., 2000; Fournier and Geller, 
2004; Stavisky, 2014; Welsh et al., 2014). Therefore, education and encouragement of veterinarians 
to accept this procedure is warranted, as is further research into owner attitudes (Farnworth et al., 
2013; Yates, Yeates and Roberts, 2013). A recent study in the United Kingdom showed that despite 
a recent decease in the recommended age for neutering from six to four months, the rates of 
sterilised cats were still low at four months of age, although high at 6 months (Welsh, Gruffydd-
Jones and Murray, 2013). It was concluded that further work was needed to disseminate information 
about the changes in recommended cat sterilisation age and to increase compliance of veterinarians 
and owners (Welsh, Gruffydd-Jones and Murray, 2013).  
Confinement of cats does not yet seem to be considered an important component of responsible cat 
ownership, although it has the potential not only to prevent reproduction but also to prevent wildlife 
predation, minimise community nuisance from roaming cats, minimise toxoplasmosis transmission, 
reduce the risk of the cats contracting diseases and becoming injured or killed from traffic, fighting, 
dogs and human cruelty (Toukhsati et al., 2012b; Loyd et al., 2013). Some local councils in 
Australia have already sought to address this issue by introducing requirements for cats to be 
confined to the owner’s property at night or all of the time (so- called “cat curfews”). Examples 
include Wyndham City and Yarra Ranges Councils in Victoria (Wyndham City Council, 2015 and 
Yarra Ranges Council, 2013). It has been suggested that education of cat owners about confining 
their cats while meeting their welfare needs through enrichment is needed (Toukhsati et al., 2012b; 
Loyd et al., 2013). 
A comprehensive set of legislation and regulations—which contains both mandatory sterilisation 
and confinement rules —can help to reduce the number of unwanted kittens born to owned cats 
(Zanowski, 2012). 
Cats without an owner 
Trap-neuter-return (TNR) and trap-vasectomy-hysterectomy-release (TVHR) are the main 
alternative non-lethal options used to reduce cat reproduction in unowned cats; additionally, these 
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programs usually incorporate vaccination and rehoming of suitable cats/kittens (Levy and 
Crawford, 2004; Robertson, 2007; Hurley and Levy, 2013; McCarthy, Levine and Reed, 2013). 
TNR has been shown to be a successful alternative to unwanted cat impoundment in some 
circumstances (Centonze and Levy, 2002; Levy, Gale and Gale, 2003; Levy and Crawford, 2004; 
Stoskopf and Nutter, 2004; Natoli et al., 2006; Weiss et al., 2013). One TNR program studied in 
Florida resulted in a 66% reduction in shelter impoundment in the target area compared to a 12% 
decrease in the non-target area over the two year study period (Levy, Isaza and Scott, 2014; Litster, 
2014). Recent simulation model work suggests that TVHR may outperform both TNR and lethal 
control in decreasing the size of feral cat populations (McCarthy, Levine and Reed, 2013), so the 
use of TVHR may increase in popularity in the future. However, there are also reports of un-
successful TNR programs (Castillo and Clarke, 2003; Levy and Crawford, 2004), often due to 
immigration of cats and abandonment of more cats into the TNR colonies. In many places 
legislation is already in place to discourage abandonment, but enforcement is difficult to achieve 
(Robertson, 2007). There is general agreement that TNR is likely to be successful in reducing and 
controlling cat numbers only if immigration into the cat colony can be prevented (Paterson, 2014). 
Since resources are insufficient to manage unwanted cats with current surgical sterilisation 
techniques, which require considerable investments of time, money and manpower, future 
successful management will likely rely on methods of permanent non-surgical sterilisation, such as 
immunocontraceptive vaccines (Goericke-Pesch, 2010; Levy, 2011; Levy et al., 2011; Munks, 
2012). Contraceptive vaccines have been used effectively in deer and seals, and non-surgical 
contraception is considered to be a realistic future goal (Kass, 2005; Robertson, 2007; Marston and 
Bennett, 2009; Levy, 2011; Levy et al., 2011; Munks, 2012). 
Recent preventative programs have attempted to target specific areas where the majority of cats 
entering the shelter originate (Weiss, 2010) by identifying the geographic location (postcode/zip 
code) of the cats entering the shelters (Jefferson, Levy and White, 2010). However, location codes 
may encompass large areas of potentially diverse households, which may make identifying practical 
target areas difficult (Jefferson, Levy and White, 2010). Recently, geographic information systems 
(GIS) have been used to discover specific areas that are making disproportionate contributions of 
kittens to shelter intakes (Reading, Scarlett and Berliner, 2014), and areas where there are high 
concentrations of stray cats (Aguilar and Farnworth, 2012b) and unmanaged cat colonies (Aguilar 
and Farnworth, 2013). These areas can then be made the focus of targeted sterilisation and 
education campaigns (Aguilar and Farnworth, 2012a; Reading, Scarlett and Berliner, 2014), and 
used to assess the efficacy of implemented programs (Reading, Scarlett and Berliner, 2014). 
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Strategies to reunite lost cats with their owners 
Strategies to help people recover their lost cats focus on physical identification (such as collars, ID 
tags and microchipping), prompt searching if a cat goes missing, and the use of humane trapping 
(Robertson, 2007; Marston et al., 2008; Scarlett, 2008; Weiss, Slater and Lord, 2012). However, 
many lost cats are not recovered by their owners.  
Cats are reported to have a greater chance of being reunited with their owner if, rather than being 
taken to a shelter or pound, they are left where they are (Lord et al., 2007; Hurley and Levy, 2013). 
The percentage of cats reclaimed by their owners from shelters is low: 3% in one Australian study 
(Alberthsen et al., 2013). This is likely to be related to a number of factors, including low rates of 
identification of cats and a common community attitude that accepts cats wandering as normal.  
Physical identification is the most commonly used strategy to help reunite lost animals with their 
owners. Cats are reportedly less likely than dogs to have any type of identification (Weiss, Slater 
and Lord, 2012). One Australian study found that 55% of cats in the community were microchipped 
(Toukhsati, Coleman and Bennett, 2005), whereas another study found only 13% of cats admitted to 
Queensland RSPCA shelters were microchipped (Alberthsen et al., 2013). This disparity likely 
reflects differences in the populations studied as well as variation in regulation in different areas 
since microchipping is compulsory in some States and Territories in Australia but not others 
(RSPCA Australia, 2014). Reuniting pets with their owners relies on the owner actively searching 
for the animal. Caring, responsible owners are likely to identify their pets and initiate an active 
search immediately after the animal is noticed missing. One study in the USA found that 15% of pet 
cats were lost over a five year period, and 75% of these cats were recovered (Weiss, Slater and 
Lord, 2012). Cat owners tend to wait longer that dog owners to start actively searching for their lost 
cat (Lord et al., 2007; Weiss, Slater and Lord, 2012) and this may negatively impact the chance of 
successfully finding the lost cat.  
Strategies to manage cat semi-ownership 
Despite a growing recognition of the contribution of semi-ownership to the unwanted cat problem, 
the implementation of strategies designed specifically to reduce cat semi-ownership have been 
rarely reported in the literature. Many of the reports relating to management of unowned and free-
roaming cats that are fed by humans relate to management of cat colonies, where often large 
numbers of cats are cared for by cat colony caretakers (Centonze and Levy, 2002; Levy, Gale and 
Gale, 2003; Levy and Crawford, 2004; Stoskopf and Nutter, 2004; Natoli et al., 2006; Weiss et al., 
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2013; Paterson, 2014) rather than the semi-owners who tend to care for just one or a few individual 
cats, as referred to in the context of this thesis. Some welfare and government agencies have 
focused efforts and campaigns on trying to address the contribution that semi-owned cats make to 
unwanted cat numbers. These campaigns have mostly focused on encouraging semi-owners to 
either take ownership of the cat they care for or surrender it to a shelter or municipal pound (Webb, 
2008; Department of Primary Industries Victoria, 2009). No formal evaluation of such campaigns 
has been reported in the literature, but there has been little apparent success, as large numbers of 
unowned cats—thought to include many semi-owned cats—are still entering shelters (Alberthsen et 
al., 2013; RSPCA Australia, 2013).  
It has been proposed that management of semi-owned cats could be achieved through education of 
semi-owners and the public about the negative impacts of cat semi-ownership, and encouragement 
of cat semi-owners to sterilise their semi-owned cats (Toukhsati, Bennett and Coleman, 2007; 
Finkler, Hatna and Terkel, 2011; Toukhsati et al., 2012a). However, such recommendations are 
problematic in jurisdictions where cats that are not “legally owned” may be designated as feral 
pests. In these areas, the legalities of sterilising semi-owned cats and returning them to their 
caretaker are complex (Denny and Dickman, 2010). Although most jurisdictions differentiate 
between owned and unowned cats, the definitions vary. In some instances there is some room for 
interpretation of the definitions and a semi-owned cat may not be deemed a feral pest. For example, 
in New Zealand, which has similar problems to Australia with unwanted cats and vulnerable 
wildlife, it has been suggested that cats relying on humans (stray, semi-owned and owned cats) and 
feral cats that do not rely on humans should be differentiated under the law to allow for better cat 
management, including non-lethal cat population control programs (Farnworth, Dye and Keown, 
2010). 
In a cat population management plan it is important to incorporate approaches that focus on 
increasing the live release rate from shelters in addition to approaches that focus on reducing the 
number of unwanted cats in the community. 
2.9.2 Approaches to increase the live release rate for cats in shelters 
The number of cats in shelters that are potentially adoptable far outnumber those that are not 
(Scarlett et al., 2002; Alberthsen, 2014). Improvement in live release rates for shelter cats can be 
accomplished through the implementation of programs that are informed by analysis of transparent 
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and shared uniform data and involve collaboration of all shelters and animal welfare groups in the 
community (Weiss et al., 2013; Morris and Gies, 2014).  
Better management of cats in shelters–through improved health care, housing and behavioural 
programs–has been shown to be successful in increasing live release rates (Gourkow and Fraser, 
2006; Newbury et al., 2010; Spindel, Slater and Boothe, 2013; Weiss et al., 2013; Gourkow, Hamon 
and Phillips, 2014). Programs like these can result in cats that are healthier than those who do not 
have the benefit of such programs. These cats are consequently easier to adopt out and less drain on 
the shelter’s resources through disease and long shelter stays.  
Strategies to increase adoption rates are also an important part of increasing live release rates; 
adoption programs are easily modifiable, and out of all the potential live release outcomes, 
increasing adoption has the greatest effect on increasing the live release rate (Weiss et al., 2013). 
Many approaches are taken to try and increase adoptions, including marketing and advertising 
campaigns, off-site adoption centres, adoption drives, and improving the accessibility and 
attractiveness of adoption centres (Fournier and Geller, 2004; Marsh, 2010; Lord, Olynk Widmar 
and Litster, 2014).  
It is common for fewer adult cats to be adopted from shelters than kittens (Lepper, Kass and Hart, 
2002; Marston and Bennett, 2009) and, because the rates of admission of adult cats and kittens to 
shelters are usually similar (Alberthsen et al., 2013), often a greater percentage of adult cats are 
euthanased compared to kittens (Marston and Bennett, 2009; Alberthsen et al., 2013). Although 
increasing adoption rates in general is desirable, there is particular need to increase the rate of 
adoption of adult cats. One of the strategies most commonly used in recent times is to decrease or 
waive adoption fees (Weiss et al., 2013; Lord, Olynk Widmar and Litster, 2014) and this strategy 
can be applied specifically to specific groups of animals, such as adult cats. Concerns have been 
raised that these “low cost” or fee waived adoption promotions may result in poor outcomes for the 
adopted cat, such as poor care or increased risk of abandonment (Weiss and Gramann, 2009; Butts 
et al., 2012; MacArthur et al., 2012; Weiss et al., 2013). However, evidence is emerging that these 
promotions have good results both in terms of more animals adopted, and good outcomes for the 
animals and adopters (Weiss and Gramann, 2009; Butts et al., 2012; MacArthur et al., 2012). These 
kinds of programs may need to be teamed with other strategies (for example, increased or improved 
fundraising) to increase incoming funds to the shelter so that the shelter is not negatively impacted 
financially, as the cost per animal for the shelter may exceed the adoption fee (Lord, Olynk Widmar 
and Litster, 2014). 
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Various investigations have identified factors—such as animal source, demographics, appearance 
and behaviour — that impact people’s adoption choices for both dogs (Wells and Hepper, 1992; 
Lepper, Kass and Hart, 2002; Clevenger and Kass, 2003; Normando et al., 2006; Diesel, Pfeiffer 
and Brodbelt, 2008; Weiss et al., 2012; Brown, Davidson and Zuefle, 2013; Siettou, Fraser and 
Fraser, 2014) and cats (Lepper, Kass and Hart, 2002; Fantuzzi, Miller and Weiss, 2010; Weiss et 
al., 2012; Dybdall and Strasser, 2014). This knowledge has informed strategies to better present 
animals for adoption. Some examples include highlighting specific desirable animal characteristics 
to adopters (Lepper, Kass and Hart, 2002; Brown, Davidson and Zuefle, 2013; Siettou, Fraser and 
Fraser, 2014), adding toys into a cat’s cage to improve adopter perception of the cat (Fantuzzi, 
Miller and Weiss, 2010), training animals to display adopter-friendly behaviours (Weiss et al., 
2012), encouraging interactions between cats and potential adopters (Weiss et al., 2012; Dybdall 
and Strasser, 2014), and minimising potential bias against certain groups of animals, such as 
“strays”, by modifying the presentation of information about the animal (for example relabelling the 
cat as “lost” rather than “stray”) (Dybdall and Strasser, 2014).  
It has also been suggested that, if resources are limited, animals preferred by the public might be 
prioritised as they are more likely to be adopted (Lepper, Kass and Hart, 2002). Some cats in 
shelters are not suitable to be “pet” cats and are not suitable for “normal” adoption. Alternative live 
release strategies, such as Barn and Farm Cat Programs, have been suggested for these cats (Hurley 
and Levy, 2013; Weiss et al., 2013; FieldHaven Feline Rescue, 2014). 
2.10 Conclusions 
Humans and their interactions with cats are largely responsible for the excess and unwanted cat 
problem (Fournier and Geller, 2004; Robertson, 2007; Webb, 2008; Finkler and Terkel, 2012; 
Toukhsati et al., 2012a). Despite significant investment of time, money and effort by welfare 
organisations and governments there are still large numbers of unwanted cats in the community and 
entering shelters, in Australia and worldwide (Robertson, 2007; RSPCA Australia, 2008; Scarlett, 
2008; Marsh, 2010; Clark, Gruffydd-Jones and Murray, 2012; Aguilar and Farnworth, 2013; 
Alberthsen et al., 2013; RSPCA Australia, 2013; Morris and Gies, 2014). Humans continue to 
contribute to the maintenance and increase of unwanted cat numbers in many ways, including 
irresponsible ownership practices, cat semi-ownership behaviours, and abandoning cats (Scarlett et 
al., 2002; Fournier and Geller, 2004; Robertson, 2007; Marston and Bennett, 2009; Alberthsen et 
al., 2013). But, humans are also part of the solution to the problem. They adopt previously 
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unwanted cats, giving them a happy lifelong home (Fournier and Geller, 2004), and formulate 
strategies that help to manage and mitigate the problem. 
Management strategies can approach the problem from two different aspects, aiming to either 
decrease the number of unwanted cats in the community and subsequently entering shelters, or to 
increase the live outcomes for cats in shelters (for example adoption) (Fournier and Geller, 2004; 
Marsh, 2010; Weiss et al., 2013). Informed decisions about the most cost-effective strategies that 
justify the use of limited resources need an evidence base that includes knowledge of the human 
involvement in each of these areas. Humans influence the unwanted cat problem at every level, but 
many aspects of this human involvement are poorly understood.  
The literature clearly points to the unwanted cat problem arising from multiple cat sub-populations, 
which interact extensively and vary significantly in their amenability to management strategies. The 
difficulty in defining the different sub-populations, and also the substantial role of the unowned and 
semi-owned sub-populations, pose significant challenges to the design of effective management 
plans. One single strategy will not be effective for all sub-populations. A better understanding of the 
human-cat relationships underpinning cat surrender and the production of unwanted cats — 
including ownership perception and its association with cat semi-ownership, cat interactions, 
caretaking behaviours and cat surrender — is needed to devise and implement strategies that 
address the diverse sources of unwanted cats. Equally, improved knowledge of human factors 
influencing adoption choice and adoption outcomes is needed to provide an evidence base to inform 
campaigns to increase numbers of cats adopted from shelters. 
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3 Chapter 3: Cross-sectional study of characteristics of owners and non-
owners surrendering cats to four Australian animal shelters 
3.1 Abstract 
Many unwanted cats are surrendered to animal shelters; at admission they are generally categorised 
as either “owned” or “stray”. This simple classification is likely to grossly misrepresent the true 
situation in the community because “stray” cats may include many “semi-owned" cats: cats for 
which people provide some care but do not perceive ownership. This is important because effective 
community-based strategies designed to reduce cat admissions to, and euthanasia rates in, shelters 
rely on accurate information about cat populations contributing to shelter statistics; cat semi-owners 
will likely respond to different strategies than do those who have no association with the cat they 
surrender. People surrendering cats to four Australian animal shelters were surveyed about their cat 
interactions, attitudes to cats, and human demographics to identify factors associated with the 
perception of ownership. The majority of self-classified non-owners had fed the cat they 
surrendered and many had done so for a considerable period of time. Moreover, the duration of time 
that the respondent had been associated with the surrendered cat was the factor most strongly 
associated with ownership perception. Respondents with a 1-6 month association time had 14.1 
times greater odds of classifying themselves as an owner compared to respondents with an 
association time of less than one month (p<0.01, 95% Confidence Interval 4.2-64.1), and 
respondents with a ≥12 month association time had 72.7 times greater odds (p<0.01, 95% 
Confidence Interval 17.5-402.9). In addition, older surrenderers, those with unowned cats living on 
their property, and those that had previously surrendered a cat were less likely to consider 
themselves to be the owner of the surrendered cat. The findings of this study confirm that enduring 
relationships between surrenderers and cats, consistent with what is described in this paper as cat 
semi-ownership, are common for cats surrendered to Australian animal shelters. Hence, it is 
suggested that this should be taken into account when planning education messages and cat 
population management strategies to ultimately reduce cat admissions.  
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3.2 Introduction 
A substantial unwanted cat problem exists in Australia and around the world (Marston and Bennett, 
2009; Clark, Gruffydd-Jones and Murray, 2012; Alberthsen et al., 2013). In 2012-13, almost 50,000 
cats entered the animal shelters of Australia’s largest sheltering organisation, the Royal Society for 
the Prevention of Cruelty to Animals (RSPCA), and 40% were euthanased (RSPCA Australia, 
2013). Unwanted cats are also surrendered to other welfare organisations, municipal pounds and 
veterinary clinics (Coe et al., 2014). The management of unwanted cats, and particularly the large 
scale euthanasia of often healthy cats, raises ethical issues (Rohlf and Bennett, 2005; Rogelberg et 
al., 2007; Baran et al., 2009), as well as posing a considerable financial burden on the community 
(Australian Companion Animal Council, 2010; Alberthsen et al., 2013). There are welfare concerns 
for cats in animal shelters and for the shelter workers who care for them. Most shelter workers have 
chosen to work with animals because of their love for animals (Rohlf and Bennett, 2005) and form 
attachments with the animals they care for (Arluke, 1991; Baran et al., 2009). Hence, the large 
number of cats euthanased can have serious negative psychological impacts on shelter workers.  
The majority of cats (84%) admitted to Australian RSPCA animal shelters in Queensland are 
surrendered by the general public (Alberthsen et al., 2013), with approximately 44% presented as 
“owned” and 54% as “strays”. Currently, cats entering animal shelters are usually subjectively 
classified as “owned” or “stray”. There is no generally recognised classification system for cat 
subpopulations (Levy and Crawford, 2004; Slater, 2004; Robertson, 2007), although many different 
definitions exist in the literature, including owned cats (Moodie, 1995; Webb, 2008), semi-owned 
cats (Haspel and Calhoon, 1990; Toukhsati, Bennett and Coleman, 2007), community cats (Levy, 
2011), lost/stray cats (Centonze and Levy, 2002; Webb, 2008; Alberthsen et al., 2013), homeless 
cats (Zasloff and Hart, 1998), unowned free-roaming cats (Zasloff and Hart,1998; Centonze and 
Levy, 2002; Levy et al., 2003), colony cats (Marston and Bennett, 2009), and feral cats (Centonze 
and Levy, 2002; Webb, 2008). Considerable overlap exists between these definitions; for example, 
semi-owned and unowned free-roaming cats may also be considered “strays”. Semi-owned cats — 
those cats for which people provide some care but do not perceive ownership — are thought to 
constitute a large proportion of shelter admissions (Toukhsati, Bennett and Coleman, 2007; Marston 
and Bennett, 2009; Denny and Dickman, 2010). 
Shelter-recorded data on ownership status may be inaccurate because some people present cats that 
they own to animal shelters as unowned (to avoid a surrender fee, or a negative judgement for 
surrendering their own cat) and some animal shelters categorise cats as “owned” solely if the person 
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surrendering the cat has had some contact with the cat for a specified minimum time period 
(RSPCA staff, personal communications, November 2013). 
The human-cat relationship is complex, taking many forms, and the categorisation of cats into 
owned and unowned or “stray” cats is an oversimplification of a relationship that is likely to be a 
continuum (Webb, 2008). The spectrum of human-cat relationships in the context of surrendered 
cats ranges from the display of all cat ownership behaviours by people who identify themselves as 
owners to those who neither perceive themselves to be owners of the cat nor display caretaking 
behaviours towards the cat. Between these extremes, human-cat relationships vary from those who 
perceive themselves as owners but display few caretaking behaviours towards the cat (Marston and 
Bennett, 2009) to those who do not consider themselves to be the owner of the cat but do display 
caretaking behaviours towards the cat (semi-owners (Toukhsati, Bennett and Coleman, 2007; 
Toukhsati et al., 2012) or cat colony caretakers (Zasloff and Hart, 1998)). While some authors have 
explored relationships between people and cats they care for but do not perceive ownership for 
(Zasloff and Hart, 1998; Centonze and Levy, 2002), determinants of perceived ownership amongst 
surrenders of cats have not been previously investigated. Gaining an understanding of the 
relationships that underpin perceptions of cat ownership among surrenderers will facilitate better 
classification of cats entering animal shelters, enabling animal shelters to identify the contribution 
of cat semi-owners to their shelter intake. If cat semi-owners are making a considerable 
contribution, the effectiveness of future approaches to reduce the number of unwanted cats may be 
improved by targeting semi-owners with specific education messages and management strategies. 
Recruitment of people for studies of this kind is commonly problematic—as people may be 
unwilling to discuss surrendering an animal (DiGiacomo, Arluke and Patronek, 1998; Segurson, 
Serpell and Hart, 2005; Finkler and Terkel, 2012; Toukhsati et al., 2012)—as is the availability of 
representative samples for this research area (Rohlf et al., 2010; Finkler and Terkel, 2012; 
Toukhsati et al., 2012). For ethical reasons participation must be voluntary and people are only 
likely to volunteer if they have some interest in the outcome. Consequently, research findings in this 
area may be valid for people who are willing to answer a survey but may not be valid for all 
surrenderers. 
The aims of the current study were to describe characteristics of people surrendering cats to 
Australian RSPCA animal shelters, their demographics, attitudes towards cats, cat interaction 
history, and expectations of cat ownership, and to identify determinants of perceived ownership 
among people surrendering cats. 
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3.3 Methods 
A cross-sectional study was conducted among people surrendering cats to four RSPCA animal 
shelters in three different Australian states during 2012. Participation was voluntary. The study was 
approved by the University of Queensland Ethics Committee (project number 2011001160).  
3.3.1 Participants and procedures 
A priori statistical power calculations were performed based on numbers of respondents required to 
detect associations between binary demographic and attitude measures and the surrender’s 
perceived ownership of the surrendered cat (owned or unowned) using the Compare 2 module 
(version 2.69) of WinPepi (version 11.11; Abramson 2011). Statistical power was calculated for 
various total sample sizes, ratios of owner to non-owner respondents, and assumed proportions 
exposed (rather than not exposed) for a binary measure for each of owners and non-owners. Power 
was calculated for two-sided exact mid p-values; alpha was set at 0.05. These calculations showed 
that statistical power would be at least moderately high (above 75%) for detecting absolute 
differences in binary measure proportions of 0.2 or more if 200 respondents (70% owned, 30% 
unowned) were enrolled. Therefore the aim was to enrol 200 respondents. These power calculations 
treated ownership status as the exposure variable. This was reversed for statistical analyses but 
statistical power was similar when recalculated. 
The recruitment period for the study was limited to eight months between 1
st
 February and 30
th
 
September 2012 in order to include both a time of year when kittens are commonly presented (late 
summer, i.e. February) and the period when kittens are less commonly presented (autumn/winter, 
i.e. March to August) (RSPCA staff, personal communication) but avoid overloading admission 
staff during the busy Christmas period. The main RSPCA animal shelters located in the capital 
cities of the states receiving the most cats in Australia (Queensland, New South Wales and Victoria; 
RSPCA Australia, 2011) were chosen to recruit participants. An additional shelter that accepted 
unowned cats was also chosen in Queensland because the main shelter did not accept reportedly 
unowned cats (unowned cats were only admitted by this shelter—shelter 2—if they were injured or 
surrendered on a weekend and these were ineligible for the study as they were admitted to the 
hospital rather than through general admissions). People were eligible for inclusion in the study 
only if they were members of the general public, over 18 years of age and surrendered one or more 
cats or kittens to one of the participating RSPCA animal shelters during the study period. People 
were ineligible if they were shelter staff members, inspectors, animal control officers, humane 
officers, council workers, animal ambulance officers or people transferring cats from vet clinics, 
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pounds, other animal shelters or rescue groups, people surrendering cats with a request for 
euthanasia, people associated with a kitten that was born in the shelter, people surrendering cats that 
were admitted directly to shelter hospitals, and people returning cats that they had adopted from the 
shelter within one month. Surrenderers were only eligible for enrolment once and if they had 
already participated further cats surrendered by them at later dates were not enrolled. 
Senior shelter admission staff at each participating shelter were trained by the researchers to enrol 
participants using a standardised recruitment methodology which included providing details about 
the research aims and study design. These staff were responsible for selecting and training other 
admission staff for participant recruitment. The study design called for shelter staff to approach all 
people surrendering one or more cats during the study period, invite them to participate and provide 
them with an information sheet about the study. If the surrenderer wished to participate, they were 
asked to complete an enrolment form giving written consent and providing contact details. If they 
did not wish to participate, shelter staff were asked to simply record that they had been approached, 
so that compliance rates could be determined. All potential participants were informed that their 
answers would not affect the outcome for the cat they were surrendering and that all details would 
remain confidential.  
Unfortunately, shelter staff sometimes failed to record how many people were approached and what 
percentage of those approached agreed to participate. Hence, this information cannot be reported. 
All people who provided consent were contacted by the first-named author within one to eight 
weeks after the surrender, either by telephone or e-mail according to their preference indicated on 
the enrolment form. Telephone responses were entered directly into a digitised questionnaire 
(Qualtrics, 2012). Those who elected to participate by e-mail were sent a URL, which linked to the 
on-line questionnaire. Reminder e-mails were sent at two week intervals until the questionnaire was 
completed or eight weeks had passed from the date of surrender. If the questionnaire was not 
completed within eight weeks of the date of surrender, the person was excluded from the study. 
Where the respondent had surrendered more than one cat on the day they signed the consent form, 
one of the surrendered cats was chosen for inclusion in the study using random numbers generated 
in Microsoft Excel 2010
©
.  
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3.3.2 Questionnaire design  
A questionnaire was developed following a review of the literature, consultations with academic 
and industry experts, and testing for reliability and validity in a pilot study followed by revision. 
The questionnaire contained both forced choice and open-ended questions in seven sections. 
Analyses using data from Sections 1 to 3 are reported in this paper and analyses using data from 
sections 4 to 7 will be reported in subsequent publications (these data detail the caretaking and 
interactions of the respondent with the cat and the reasons for the cat’s surrender). Sections 1 to 3 
included the following topics (further details are in Table 3-1):  
1. Respondent demographics —forced-choice questions on gender, age, employment status and 
postcode. 
2. General attitudes to cats and experience of cat ownership —a combination of forced-choice and 
Likert scale questions about the person’s attitudes towards cats and experience of cat ownership.  
3. Cat ownership and interaction history — a series of forced-choice questions on the participant’s 
cat interactions and ownership history as a child, in the past five years, and currently.  
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Table 3-1: Questionnaire categories and data variable details. 
Categories Variable details  
  
Demographics Gender, employment status, age and postcode. Socioeconomic indices were derived 
from the respondent’s post code based on the national decile for their home postcode 
(Index of relative socio-economic advantage or disadvantage, Index of education and 
occupation, and Index of economic resources; Australian Bureau of Statistics, 2011). 
  
General attitudes 
towards cats
1 
The respondent’s level of agreement with statements measuring their attitudes 
towards cats in general: “I like cats”, “Cats are good company”, “Cats are 
independent”, “Cats are low maintenance pets” and “Cats are expensive pets”. These 
were a modified version of those used in a previous study on attitudes and behaviours 
towards cats in the community (Toukhsati, Bennett and Coleman, 2007).  
  
Experiences of cat 
ownership
1
 
The respondent’s level of agreement with statements about cat ownership (if they had 
previously owned a cat): “It (cat ownership) is more expensive than I expected 
before I first owned a cat”, “It is more difficult to look after a cat than I expected 
before I first owned a cat”, “It is difficult to get holiday care for a cat” and “I like/ed 
having a cat more than I expected before I first owned a cat”. 
  
Cat ownership 
history 
Whether the respondent’s family had owned a cat when they were a child, the 
number of cats owned by the respondent in the past five years (excluding the 
surrendered cat/s), the respondent’s reasons for cat ownership, the number of cats 
owned by the respondent at the time of the interview, the number of cats acquired 
passively by the respondent in the past five years (including the surrendered cat/s) 
and the number of cats acquired actively by the respondent in the past five years 
(including the surrendered cat/s for respondents surrendering owned cats). 
Passive acquisition defined as: cat was found, a “stray”, a gift, brought home by 
children, left with them by another person. 
Active acquisition defined as: cat was acquired from an animal shelter, pet shop or 
through a private transaction. 
  
Cat interaction 
history 
The number of unowned cats living on or around the respondent’s property in the 
past five years (excluding the surrendered cat/s), the number of unowned cats living 
on or around the respondent’s property at the time of the interview, the number of 
unowned cats being fed by the respondent in the past five years (excluding the 
surrendered cat/s and cats being looked after for someone else), the number of 
unowned cats being fed by the respondent at the time of the interview, the number of 
separate times the respondent had surrendered a cat to a shelter or pound in the past 
five years and the number of unowned cats surrendered to a shelter by the respondent 
in the past five years. 
  
Association time The time period for which the respondent had an association with the surrendered 
cat. 
  
  
1 
These variables were quantified using 5-point Likert scales, from strongly disagree to strongly agree; with 
the middle category as “neither agree nor disagree”. 
  
     
The respondent’s ownership of the cat they surrendered was determined by their level of agreement 
with the statement “I consider myself to be the owner of the cat” on a five point Likert scale. 
Because the distribution of these responses was bimodal and highly polarised, for analyses, the 
Likert scale was converted to a dichotomous outcome; people who strongly or somewhat agreed 
with the statement were considered owners and those who did not agree (people who neither agreed 
nor disagreed or strongly or somewhat disagreed with the ownership statement) were considered 
non-owners for the purposes of this study. The term “stray” was avoided in the questionnaire and in 
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this paper due to the variation in definition of this term (Centonze and Levy, 2002; Webb, 2008; 
Alberthsen et al., 2013) and because it may have been applied (unintentionally) in some cases to 
semi-owned cats (Marston and Bennett, 2009; Alberthsen et al., 2013). 
3.3.3 Data preparation and statistical analyses 
Distributions of key variables were compared between telephone- and online-collected data and, as 
there were no major differences in distributions, it was concluded that there was no substantial 
effect of collection method. Hence the two sets of respondents were pooled for analyses. Responses 
for adult cats and kittens were also similar so these groups were pooled and hereafter adult cats and 
kittens are collectively referred to as cats. Participants from all shelters were pooled for analyses. 
The final study population was a subset of all eligible cats surrendered to the participating shelters. 
Because the sample was largely self-selected, the potential for selection bias was explored by 
comparing the study data with data recorded in the RSPCA database for all eligible cats. Variables 
that were measured for both the study cats and all eligible cats surrendered to the RSPCA were 
summarised: socioeconomic indices (scores) from postcode data (described below), whether the cat 
was owned or unowned (“stray” in the RSPCA database), and adult cat or kitten categorisation. 
However, the RSPCA categorisation of a cat as owned or “stray” was defined as owned if the cat 
was presented by someone who claimed to be the owner or agent of the owner, or “stray” if the cat 
was presented by someone who did not claim to be the owner or agent of the owner (Alberthsen et 
al., 2013). In the study population the cats were classified as owned or unowned based on the 
surrenderer’s self-classification as described above. Cats surrendered to the RSPCA were 
categorised as adult cat or kitten based on the cat’s age which was estimated by examination of the 
animal by trained staff. For the study population, the categorisation was based on the surrenderer’s 
opinion.  
Associations between exposure variables (demographic and attitude measures, and cat ownership 
and interaction history measures) and the surrenderer’s perceived ownership of the surrendered cat 
(owner or non-owner; the outcome variable) were assessed using logistic regression. As some 
combinations of outcome variable and exposure variable category had few or no respondents, exact 
logistic regression was used. Models were fitted utilising the exlogistic command in Stata12
© 
(version 12.1 StataCorp, 4905 Lakeway Drive, College Station, Texas 77845 USA). Conditional 
probability tests were used for comparing levels within exposure variables, and for joint-
significance hypothesis tests to assess the overall significance of exposure variables with more than 
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two levels. P-values were calculated using the mid-p rule as recommended by Agresti (2007). The 
time period for which the respondent had an association with the surrendered cat was considered a 
priori to potentially be a major confounder of the results for other exposure variables. Therefore, 
associations between other exposure measures and the surrender’s ownership status were adjusted 
for this duration, fitted as a categorical variable. 
The cat/s surrendered when the respondent was recruited (the “current” surrender) was/were not 
included in the counts for the following variables for each respondent: number of cats owned in the 
past five years, number of unowned cats living on the respondent’s property in the past five years 
and at the time of the interview, number of unowned cats being fed by the respondent in the past 
five years and at the time of the interview, number of owned and unowned cats surrendered and the 
number of times a cat or cats had been surrendered in the past five years. 
To explore the relationship between socioeconomic status and cat ownership status, socioeconomic 
indices (Australian Bureau of Statistics 2011) were used. For each index, each respondent was 
classified based on the national decile for their home postcode, using indices calculated with the 
2011 census data. Thus the socioeconomic indices describe the socioeconomic status of the 
respondent’s home area, rather than for the respondent’s household specifically. 
Interrelationships between variables were further explored utilising multiple correspondence 
analyses (MCA) and two-dimensional biplot visualisation techniques (Greenacre and Blasius, 2006; 
Le Roux and Gardner, 2006; Le Roux and Rouanet, 2010; Torres-Salinas et al., 2013) (with Stata’s 
-mca- and -biplot, alpha(0) mahalanobis- commands, respectively). Although the biplot analysis 
assumed all data were continuous and the data were ordinal or binary, this visually represented the 
relationships between variables more clearly than MCA and hence is reported.  
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3.4 Results 
During the eight month study period, there were 2752 eligible cats surrendered to the participating 
RSPCA animal shelters. In total, 197 people surrendering these cats were approached and consented 
to participate in the study; 56 of these (28%) were subsequently lost to follow-up, resulting in a 
final study population of 141 surrenderers who completed surveys; 128 (91%) were completed by 
telephone interview and 13 (9%) by on-line questionnaire. Losses to follow-up were because 
participants could not be contacted, due to incorrect or illegible phone numbers (n=48), or failing to 
sign the consent form or provide contact details (n=3), or no longer wanting to participate (n=5). 
Losses to follow-up were not replaced with further participants to ensure the desired sample size of 
200 respondents was reached because the animal shelters were unable to continue approaching 
people for consent; the study imposed extra work on the shelter workers, which became untenable 
during the busiest time of year (Summer; October-February). 
Not all eligible people were invited to participate. Two of the four animal shelters kept a record of 
the numbers of people approached. At shelter 1, 274 people were approached, of which 70 (26%) 
were enrolled and completed the questionnaire. Over the study period, 1508 cats were surrendered 
to shelter 1. However, the number of eligible surrenderers was less than the number of surrendered 
cats as some surrenderers would have surrendered more than one cat, some may have surrendered 
on multiple occasions during the study period, and some surrenderers may have been under 18 years 
of age, and hence ineligible. At shelter 3, 78 people were approached, of which 34 (44%) were 
enrolled and completed the questionnaire. Over the study period, 259 cats were surrendered to 
shelter 3. Shelters 1 and 3 accounted for 74% (104/141) of the final study population (shelter 2 
accounted for 8 respondents and shelter 4 accounted for 28 respondents). Reasons given by shelter 
staff at all four shelters for not approaching potentially eligible people surrendering cats were that 
the staff were too busy, they did not feel comfortable doing so when the surrenderer was upset or 
aggressive, they forgot, and some staff were not trained or briefed about the research and so 
approached no-one. 
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3.4.1 Comparison of final study population to all RSPCA eligible surrendered cats 
Variables that were measured for both the final study population and eligible cats surrendered to the 
RSPCA but not sampled were summarised (Table 3-2). Minimal differences were found in 
distributions, except that proportions of cats that were adult cats (as distinct from kittens) and 
unowned cats (compared to owned cats) were higher in the study population. However, methods of 
categorisation of cats as owned or unowned differed between RSPCA-eligible cats and the final 
study population cats (as described in methods), as did the methods of categorisation of cats as cat 
or kitten. 
Table 3-2: Socioeconomic indicators, ownership status and cat type (adult cat or kitten) for all 
eligible cats surrendered to the study RSPCA shelters during the study period and the final 
study population. 
Variable 
Eligible cats 
(n=2752) 
Final study 
population 
(n=141) 
  
Index of relative socio-economic 
advantage or disadvantage score
1
 
Median 962 986 
 
  
25 – 75% percentile 912-1034 906-1036 
  
Index of education and occupation 
score
1
 
Median 969 962 
 
  
25 – 75% percentile 938-1044 939-1042 
  
Index of economic resources score
1
 Median 974 979 
 
  
25 – 75% percentile 922-1024 926-1034 
  
Ownership status
2
 Percentage that were owned 40% 17% 
  
Adult cat or kitten surrendered
3
 Percentage that were adult 
cats 
42% 80% 
  
  
1 
Indices calculated by the Australian Bureau of Statistics using the 2011 census data for the respondent's 
home postcode area. A lower number indicates that an area is relatively disadvantaged compared to an area 
with a higher number.
 
2
 Methods of categorisation of cats as owned or unowned differed between all eligible cats and that used in 
the final study population cats (as described in methods). 
3 
Methods of categorisation of each cat as an adult cat or kitten differed between all eligible cats and that 
used in the final study population cats (as described in methods). 
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3.4.2 Respondents’ demographics  
Of 141 surrenderers, 41 (29%) considered themselves to be the owner of the cat they surrendered 
and 100 (71%) did not consider that they owned the cat (non-owners) (Table 3-3). Levels of 
agreement with the statement “I consider myself to be the owner of the cat” were bimodal and 
highly polarised, with 93% (131/141) of surrenderers reporting either strong agreement (39/141) or 
strong disagreement (92/141). However, there was a spectrum of responses to this question with 2% 
of surrenderers (3/141) reporting that they somewhat disagreed, 2% of surrenderers (3/141) 
reporting that they neither agreed nor disagreed and 1% of surrenderers (2/141) reporting that they 
somewhat agreed with the statement. Most surrenderers were female (65%; 91/141), with no 
significant difference in proportions perceiving themselves to be owners between the sexes. The 
overrepresentation of females compared to population data (50.6%, Australian Bureau of Statistics, 
2011) is consistent with other research in the area of pet ownership and human animal-bond 
(Toukhsati, Bennett and Coleman, 2007; Rohlf et al. 2010; Gunaseelan, Coleman and Toukhsati 
2013). One half of surrenderers (71/141) were employed full time. Odds of the surrenderer 
perceiving themselves as the owner did not differ significantly by occupation status, nor by any of 
the indices of socio-economic status. Older surrenderers (≥ 56 years) were less likely to identify 
themselves as the owner of the surrendered cat compared to younger surrenderers (18-55 years).  
Table 3-3: Demographics of respondents and assessment of these as determinants of the 
respondent’s perceived ownership of the cat they surrendered. 
Variable 
Owners 
n (%) 
Non-owners 
n (%)
 
Adjusted odds 
ratio
1
 
95% 
confidence 
interval
2
 
P-value
3
 
Respondent’s gender 0.38 
Male
  
11 (28) 37 (37) Reference category 
Female 29 (73) 62 (62) 1.53 0.6-4.4 0.38 
 
Employment Status 0.54 
Employed 
4
 23 (56) 64 (65)
5 
Reference category 
Homemaker, student or 
retired 
16 (39) 25 (25) 1.0 0.4-2.7 0.90 
Other 2 (5) 10 (1) 0.3 0.03-2.2 0.30 
 
Index of relative socio-economic advantage and disadvantage
6
 0.29 
1-3  10 (24) 47 (47) Reference category 
4-7 12 (28) 27 (27) 0.1 0.6-7.8 0.30 
8-10 19 (47) 25 (25) 2.3 0.8-7.2 0.12 
 
Index of education and occupation
6
 0.53 
1-3  7 (17) 27 (27) Reference category 
4-7 20 (48) 50 (50) 1.9 0.6-6.8 0.31 
8-10 14 (34) 22 (22) 1.6 0.4-5.9 0.43 
 
Index of economic resources
6
 0.29 
71 
1-3  13 (31) 54 (54) Reference category 
4-7 12 (29) 25 (25) 1.9 0.6-6.80 0.30 
8-10 16 (40) 20 (20) 2.4 0.7-7.2 0.13 
 
Age group of respondent 0.02 
18-35 years 22 (54) 34 (34) Reference category 
36-55 years 13 (32) 45 (45) 0.5 0.2-1.5 0.20 
≥56 years 6 (14) 20 (20) 0.2 0.03-0.6 <0.01 
 
1
 The odds ratio refers to the odds of the surrenderer saying they were the owner of the surrendered cat. For 
example, for the variable “Age group of respondent”, using data for surrenderers who said they were the 
owner of the surrendered cat pooled with data for surrenderers who said they were not the owner, 
surrenderers in the age group 56 years or older had 0.2 times the odds of saying they were the owner of the 
surrendered cat compared to surrenderers aged 18-35 years. The odds ratios were adjusted for length of time 
the respondent had been associated with the surrendered cat.
 
2 
95% confidence intervals for the odds ratio.
 
 
3
 Bold values are overall p-values for the variable; non-bolded values are p-values for the specific level, 
relative to the reference group. 
4
 “Employed” included the following categories: “employed full time”, “employed part time”, “casual 
worker” and “self employed”. 
5
 Note that total number of respondents may differ between variables due to not all respondents answering 
each question and, within variables, percentages may not always sum to 100% due to rounding. 
6
 National deciles of indices calculated by the Australian Bureau of Statistics using the 2011 census data for 
the respondent’s home postcode area. A lower number indicates that an area is relatively disadvantaged 
compared to an area with a higher number. 
 
 
3.4.3 Attitudes towards cats 
Most surrenderers had a positive attitude towards cats (87%; 122/141), as indicated by agreement 
with the statement “I like cats” (Table 3-4). Odds of the surrenderer perceiving themselves as the 
owner did not differ significantly by attitudes except for agreement with the statement “cats are 
good company”. Surrenderers who agreed that cats were good company were more likely to 
perceive themselves as owners than non-owners.  
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Table 3-4: Respondents’ attitudes towards cats and assessment of these as determinants of the 
respondent’s perceived ownership of the cat they surrendered. 
Variable 
Owners             
n (%)
 
Non-owners       
n (%)
 
Adjusted 
odds ratio
1
 
95% 
Confidence 
Interval
2 
P 
Value
3 
      
Agreement with: 
 
0.30 
I like cats   
Did not agree
4
  2 (5) 17 (17) Reference category 
Somewhat agree 9 (22) 27 (27) 2.5 0.4-26.1 0.28 
Strongly agree 30 (73) 56 (56) 3.7 0.6-33.2 0.28 
      
Cats are good company 
 
0.04 
Did not agree 1 (2)
5 
11 (11) Reference category 
Somewhat agree 10 (24) 35 (35) 7.8 0.6-275.7 0.08 
Strongly agree 30 (73) 54 (54) 13.7 1.2-455.8 0.03 
      
Cats are independent 
 
0.72 
Did not agree  6 (15) 33 (33) Reference category 
Somewhat agree 11 (27) 49 (49) 1.1 0.2-5.6 0.85 
Strongly agree 26 (63) 35 (35) 1.5 0.3-7.4 0.60 
      
Cats are low maintenance pets 0.62 
Did not agree  10 (24) 30 (3) Reference category 
Somewhat agree 18 (44) 47 (47) 1.7 0.6-5.8 0.33 
Strongly agree 13 (32) 22 (22) 1.3 0.4-4.6 0.64 
      
Cats are expensive pets 
 
0.63 
Did not agree  28 (69) 81 (81) Reference category 
Somewhat agree 5 (12) 15 (15) 1.1 0.3-4.1 0.87 
Strongly agree 2 (5) 4 (4) 2.8 0.2-38.1 0.34 
      
1
 The odds ratio refers to the odds of the surrenderer saying they were the owner of the surrendered cat. 
For example, for the variable “Cats are good company”, using data for surrenderers who said they were 
the owner of the surrendered cat pooled with data for surrenderers who said they were not the owner, 
surrenderers who strongly agreed that cats are good company had 13.7 times higher odds and 
surrenderers who somewhat agreed had 7.8 times higher odds of saying they were the owner of the 
surrendered cat than surrenderers who did not agree with this statement. The odds ratios were adjusted 
for length of time the respondent had been associated with the surrendered cat. 
2 
95% confidence intervals for the odds ratio.
 
 
3
 Bold values are overall p-values for the variable; non-bolded values are p-values for the specific 
level, relative to the reference group. 
4
 “Did not agree” included “strongly disagree”, “somewhat disagree” and “neither agree nor disagree”. 
5
 Note that total number of respondents may differ between variables due to not all respondents 
answering each question and, within variables, percentages may not always sum to 100% due to 
rounding. 
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3.4.4 Respondents’ experiences of previous cat ownership relative to their expectations of cat 
ownership  
Most surrenderers who had owned a cat in the past (101/141) did not think that, relative to what 
they had expected, a cat was more expensive to own (79%; 80/101), or more difficult to look after 
(82%; 83/101) or that finding holiday care for their cat was difficult (74%; 70/95). The majority of 
respondents who surrendered an owned cat (55%; 21/38) and respondents who surrendered an 
unowned cat (60%; 37/62) liked owning a cat more than they had expected. Odds of the surrender 
perceiving themselves as the owner of the surrendered cat did not differ significantly by 
respondents’ previous experiences of cat ownership relative to their expectations of cat ownership. 
Recent cat ownership was common: 66% of surrenderers who surrendered an owned cat and 53% of 
surrenderers who surrendered an unowned cat had owned a cat—other than the cat/s they 
surrendered—in the past five years. Surrenderers who had previously owned a cat reported 
companionship, liking cats and compassion for the cat needing a home as their primary reasons for 
owning a cat (Table 3-5). Surrenderers who had owned one or more cats (not including the cat/s 
surrendered at enrolment) in the past five years were more likely to identify themselves as the 
owner of the cat they surrendered than surrenderers who had owned no cats in the past five years 
(Table 3-5).  
At the time of the interview, the same proportion (51%) of surrenderers who surrendered an owned 
cat and surrenderers who surrendered an unowned cat did not own a cat, while 41% of surrenderers 
of owned cats and 34% of surrenderers of unowned cats owned one cat, and 7% of surrenders of 
owned cats and 15% of surrenderers of unowned cats owned between two and four cats. Passive 
acquisition of previously owned cats (such as a gift or accidental finding) was common in people 
surrendering both owned cats (56%) and unowned cats (37%). Surrenderers who had actively 
acquired one or more cats in the past were more likely to identify themselves as the owner of the 
surrendered cat compared to surrenderers who had not. 
3.4.5 Interactions with cats other than the cat/s surrendered at enrolment 
In the five years prior to the interview, 22% of owners and 24% of non-owners had had one or more 
unowned cats living on or around their property, not including the cat/s they surrendered at 
enrolment (Table 3-5). At the time of the interview, 10% of owners and 30% of non-owners had at 
least one unowned cat living on or around their property. Surrenderers with unowned cats currently 
living on their property were less likely to identify themselves as the owner of the cat they 
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surrendered than surrenderers who had no unowned cats currently living on their property. Almost a 
quarter of owners (24%) and the majority (54%) of non-owners had fed at least one unowned cat in 
the past five years, not including the cat they surrendered at enrolment. Surrenderers who had fed 
more than one unowned cat in the past five years were less likely to identify themselves as the 
owner of the cat they surrendered, compared to surrenderers who had not fed any unowned cats. 
Five percent of owners and 19% of non-owners reported that they were feeding at least one 
unowned cat at the time of their interview. 
Table 3-5: Respondents’ cat interaction and surrender history and assessment of these as 
determinants of the respondent’s perceived ownership of the cat they surrendered. 
Variable 
Owners
    
         
n (%) 
Non-owners
 
     
n (%)
 
Adjusted odds 
ratio
1
 
95% 
Confidence 
Interval
2 
P 
Value
3
 
      
Did the respondent’s family own a cat when they were a child? 0.91 
Yes 
 
26 (63) 65 (65) Reference category  
No 15 (37) 35 (35) 0.9 0.3-2.4 0.91 
      
Number of cats owned in the past 5 years (excluding the surrendered cat/s) <0.01 
0        14 (34) 46 (47) Reference category  
1 21 (51) 25 (26) 4.2 1.3-14.1 0.01 
≥2 6 (15) 27 (27)4 0.8 0.2-3.0 0.88 
      
Reasons for cat ownership <0.01
5 
Companionship 17 (42) 15 (25) 
 
Rodent control 0 1 (2) 
Cat needed a home 6 (15) 13 (21) 
Like cats 10 (25) 25 (41) 
Cats are quiet 0 0 
Cats are easy to look 
after 
0 0 
Other 7 (18) 7 (12) 
      
Number of cats owned at the time of the interview 0.06 
0        21 (51) 50 (51) Reference category 
1 17 (41) 33 (34) 2.8 1.0-8.8 0.06 
≥2 3 (7) 15 (15) 0.6 0.1-3.0 0.57 
      
Number of cats acquired passively in the past 5 years (including the surrendered 
cat/s) 
0.2 
0        18 (44) 61 (63) Reference category  
1 14 (34) 19 (20) 2.4 0.8-7.3 0.08 
≥2 9 (22) 17 (17) 2.1 0.6-8.2 0.26 
      
Number of cats acquired actively in the past 5 years (including the surrendered cat/s 
for respondents surrendering owned cats) 
<0.01 
0      10 (24) 71 (72) Reference category  
1 16 (39) 18 (18) 8.1 2.4-30.0 <0.01 
≥2 15 (36) 10 (10) 9.7 2.5-42.2 <0.01 
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Number of unowned cats living on or around the respondent’s property in the past 5 
years (excluding the surrendered cat/s) 
0.5 
0       32 (78) 75 (76) Reference category  
1 2 (5) 3 (3) 1.3 0.1-17 0.78 
≥2 7 (16) 21 (21) 0.5 0.2-1.7 0.34 
      
Number of unowned cats currently living on or around the respondent’s property <0.01 
0       37 (90) 68 (70) Reference category 
1 1 (2) 7 (7) 0.2 0.0-1.7 0.10 
≥2 3 (7) 22 (22) 0.3 0.0-0.6 <0.01 
      
Number of unowned cats being fed by the respondent in the past 5 years (excluding 
the surrendered cat/s) 
0.09 
0       31 (76) 46 (46) Reference category  
1 4 (10) 24 (24) 0.6 0.1-2.7 0.61 
≥2 6 (14) 30 (30) 0.3 0.1-0.9 0.02 
      
Number of unowned cats currently being fed by the respondent 0.39 
0       39 (95) 79 (81) Reference category 
1 1 (2) 9 (9) 0.3 0.0-2.1 0.29 
≥2 1 (2) 10 (10) 0.3 0.0-2.8 0.51 
      
Number of separate times the respondents had surrendered a cat to a shelter or pound in the 
past 5 years (including the current surrender) 
1  33 (80) 65 (65) 
The surrender at enrolment was excluded for 
the analysis below 
2  8 (20) 14 (14) 
≥3  0 21 (21) 
      
Number of separate times the respondents had surrendered a cat to a shelter or 
pound in the past 5 years (excluding the current surrender) 
<0.01 
0      33 (80) 65 (65) Reference category 
1 8 (20) 14 (14) 1.0 0.3-3.3 0.88 
>1 0 21 (21) 0.1 0.0-0.3 <0.01 
      
Number of unowned cats surrendered to a shelter by the respondents in the past 5 
years (excluding the surrendered cat/s) 
0.03 
0      37 (88) 93 (94) Reference category 
1 or more 5 (12) 6 (6) 0.4 0.1-0.9 0.03 
      
Time period for which the respondent had an association with the surrendered cat <0.01 
<1 month       3 (7) 64 (66) Reference category 
1 to <6 months 13 (32) 22 (23) 
14.1
7 
4.2-64.1 <0.01 
6 to <12 months 6 (15) 6 (6) 
      
12 months to 3 years 3 (7) 5 (5) 
72.7
 
17.5-402.9 <0.01 
> 3 years 16 (39) 0 
      
1
 The odds ratio refers to the odds of the surrenderer saying they were the owner of the surrendered 
cat. For example, for the variable “Number of cats acquired intentionally in the past 5 years 
(including the surrendered cat/s for respondents surrendering owned cats)”, using data for 
surrenderers who said they were the owner of the surrendered cat pooled with data for surrenderers 
who said they were not the owner, surrenderers who had owned two or more cats that they had 
intentionally acquired had 9.7 times higher odds of saying they were the owner of the surrendered 
cat than surrenderers who did not agree with this statement. The odds ratios were adjusted for 
length of time the respondent had been associated with the surrendered cat. 
2 
95% confidence intervals for the odds ratio.
 
 
3
 Bold values are overall p-values for the variable; non-bolded values are p-values for the specific 
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level, relative to the reference group. 
4
 Note that total number of respondents may differ between variables due to not all respondents 
answering each question and, within variables, percentages may not always sum to 100% due to 
rounding. 
5
 Calculated using a Pearson Chi Squared test. 
6 
Univariate analysis. 
7
 Categories with a common vertical line were pooled for analysis. 
      
 
3.4.6 Previous surrender history (other than the surrender at enrolment) 
Most owners (80%) and non-owners (65%) had only taken a cat to a shelter once (at enrolment) 
(Table 3-5), but 20% of owners had surrendered a cat one other time, and 35% of non-owners had 
surrendered a cat at least one other time. Respondents who had surrendered a cat to a shelter more 
than once previously in the past five years were less likely to identify themselves as the owner of 
the surrendered cat than respondents who had not previously surrendered a cat to a shelter in the 
past five years. 
3.4.7 Time that respondent had been associated with the surrendered cat 
As postulated a priori, respondents who had been associated with the surrendered cat for a longer 
period of time were much more likely to identify themselves as the owner of the cat (Table 3-5).  
3.4.8 Relationships between variables 
The biplot of the relationships between variables (Figure 3-1) explained 32% of the data variation. 
The biplot revealed that, as well as perceived ownership of the surrendered cat, socioeconomic 
indicators and attitudes towards cats may be secondary factors influencing variance in the study 
data. There were four groups of closely positively correlated variables (indicated by vectors 
pointing in a similar direction); Group 1 consisted of positive attitude variables (belief that cats are 
low maintenance pets and are good company, and the respondent indicating they like cats), 
intentional acquisition of cats, number of owned cats not surrendered and gender; Group 2 included 
association time with the surrendered cat, the respondent’s occupation and perceived ownership of 
the cat ; Group 3 included socioeconomic indicators and unintentional acquisition of cats; Group 4 
included unowned cats fed, unowned cats on the respondent’s property and other cat surrenders to a 
shelter. The positioning of the vectors for Group 3 (socioeconomic indicators) and Group 4 
(variables measuring the number of unowned cats fed, unowned cats on the respondent’s property 
and the number of separate times the respondent had surrendered a cat) pointing in almost opposite 
directions in the biplot indicate a strong negative correlation between these 2 groups of variables. 
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Figure 3-1: Biplot illustrating relationships between characteristics of cat surrenderers. 
 
Figure caption: The biplot shows four groups of closely positively correlated variables (indicated 
by vectors pointing in a similar direction); Group 1 included positive attitude variables (belief that 
cats are low maintenance pets and are good company, and the respondent indicating they like cats), 
intentional acquisition of cats, number of owned cats not surrendered and gender; Group 2 included 
association time with the surrendered cat, the respondent’s occupation and perceived ownership of 
the cat; Group 3 included socioeconomic indicators and unintentional acquisition of cats; Group 4 
included unowned cats fed, unowned cats on the respondent’s property and other cat surrenders to a 
shelter. For the biplot analysis, observations were not displayed, rather vectors (arrows) were 
displayed for variables. These were positioned such that the cosine of the angles between vectors 
approximated the correlation coefficients between the variables. Thus, variables with vectors in 
virtually the same direction were closely positively correlated (r was close to 1), variables with 
vectors at 90 degrees were not correlated (r = 0), and variables with vectors nearly at 180 degrees 
were closely negatively correlated (r was close to -1), the length of the vector indicates the standard 
deviation of the variable’s data.   
Figure Key: OS: Ownership status, AT = Association time of respondent with cat, CAUI = Cats 
that the respondent has owned that they acquired unintentionally , SS = Separate times a cat has 
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been surrendered to a shelter by the respondent, not including the surrender at enrolment, UOCP = 
Unowned cats on the respondent’s property in the past 5 years, CUOCP = Current unowned cats on 
the respondent’s property, CONS = Cats owned by the respondent in the last 5 years that have not 
been surrendered, R.AGE= respondent’s age, UOCS = Unowned cats surrendered by the respondent 
in the past 5 years, not including the current cat, LC = Agreement of the respondent with “I like 
cats”, CGC = Agreement of the respondent with “Cats are good company”, CCO = Current number 
of cats owned by the respondent, UOCF = Unowned cats fed by the respondent in the past 5 years, 
CAI = Cats that the respondent has owned that they acquired intentionally, IRSEAD = Index of 
Relative Socio-economic Advantage and Disadvantage, IER = Index of economic resources, IEO = 
Index of education and occupation, OCS = Owned cats surrendered by the respondent in the past 5 
years, not including the current cat, CUOCF = Current unowned cats fed by the respondent, Gender 
= respondent’s gender, OCC = Respondent’s occupation (Employed full time, Employed part time, 
Casual worker, Self-employed, Homemaker, Student, Retired, Other), CLM = Respondent’s 
agreement with “Cats are low maintenance pets”, CEP = Respondent’s agreement with “Cats are 
expensive pets”, CI = Respondent’s agreement with “Cats are independent”, FCO = Respondent’s 
family owned a cat when they were a child.  
 
3.5 Discussion 
In order to formulate effective intervention strategies to decrease the number of cats surrendered to 
animal shelters, it is important to understand the people who are surrendering them and thereby 
contributing substantially to shelter intake. This study documented attitudes to cats, cat interaction 
history, and prior experiences of cat ownership in people surrendering cats, and explored whether 
these factors were associated with the surrenderer’s perceived ownership of the surrendered cat.  
Feeding of unowned cats was common in the study respondents; 54% of non-owners and 24% of 
owners had fed one or more unowned cats (not including the one surrendered) in the past five years. 
Semi-ownership has been described as “the intentional provision of food or other benevolent 
actions that contribute to the health and fitness of a cat, but that do not constitute ownership as far 
as the person undertaking such actions is concerned” (Toukhsati, Bennett and Coleman, 2007, page 
1). Hence, in this study a semi-owner was defined as a person who fed a cat which they identified as 
unowned. The semi-ownership behaviour by both owners and non-owners documented in this study 
is an important finding that highlights the extent of cat semi-ownership among surrenderers. 
Reports from Australia, Thailand and the U.S.A. indicate that most semi-owned cats are not 
sterilised (Toukhsati, Bennett and Coleman, 2007; Toukhsati et al., 2012; Haspel and Calhoon, 
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1990) although such information is limited. As feeding may enhance a cat’s reproductive capacity, 
this behaviour can lead to a perpetuation of the problem of unowned cats. Studies in Australia 
(Toukhsati, Bennett and Coleman, 2007), Ireland (Downes, Canty and More, 2009), Italy (Slater et 
al., 2008) and the USA (Haspel and Calhoon, 1990; Levy et al., 2003) have also found that cat 
semi-ownership in the community is relatively common (10-20%), but comparisons of the differing 
incidences of semi-ownership are not meaningful because of differences in study populations and 
questionnaire designs. Only people who surrendered cats to a shelter were surveyed, and cat semi-
ownership incidence may differ between this population and those studied in other research where 
study populations were recruited from the general public by other methods.  
In this study, the most powerful determinant of a person identifying themselves as an owner was 
association time. Increasing association time plausibly results in growing attachment to the cat 
and/or a greater understanding of what it means to be a cat owner, resulting in increased recognition 
of ownership. Some animal shelters use association time with the surrendered cat as a surrogate 
measure of ownership, and only categorise cats as “stray” (unowned) if the person surrendering the 
cat says they have been associated with the cat for less than approximately one month (RSPCA 
staff, personal communications, November 2013). The results of this study suggest that this 
reclassification may be warranted, considering association time can help overcome the problem of 
misrepresentation of ownership, intentional (to avoid anticipated judgement and the surrender fee) 
or unintentional.  
Of the 100 study cats presented as being unowned, 33% had been associated with their surrenderer 
for more than one month. This means that in some shelters they would be classified as owned and in 
others as stray, when in fact, the term “semi-owned” may be the most appropriate classification. 
While this may seem like a trivial issue of terminology, if shelter admission data are used to inform 
the design of strategies to address unwanted cats in the shelter’s local area, this potentially 
misleading categorisation of cats could hamper efforts to design effective population-level 
intervention strategies. The proportion of cats from different sources (e.g. owner relinquished vs 
other sources such as relinquished strays) varies between different locations (Coe et al., 2014). 
Plausibly, the extent of cat semi-ownership also varies between locations. It is critical to collect 
accurate information on the cats contributing to the shelter’s intake as strategies must address 
owned, semi-owned, and genuinely unowned cat populations differently. In particular, the 
identification of cat semi-ownership in a community has implications for managing the problem of 
unwanted cats, as cat semi-owners will require different management strategies than those aimed at 
people who perceive themselves as cat owners. Many strategies, such as mandatory sterilisation and 
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identification legislation, will not be suitable for people who do not perceive ownership for the cat. 
Semi-owners, however, may be amenable to intervention through the provision of options to 
prevent the birth of unwanted kittens or education and advice about the impact of their behaviours.  
Knowing more about the relationship of surrenderers to surrendered cats would allow the 
assessment of the extent of semi-owner contribution to shelter intake. Knowledge about the extent 
of semi-ownership in the shelter’s community allows the shelter to determine if this is a significant 
local problem needing to be managed at a population level. If a problem is identified this will 
inform the implementation of strategies in the community, which focus on education of semi-cat 
owners, encouragement to take ownership of semi-owned cats, the provision of sterilisation options 
for semi-owned cats and incentives to have semi-owned cats sterilised. A multifaceted campaign 
including these strategies could result in fewer semi-owned cats, fewer unwanted kittens and, 
ultimately, in fewer cats and kittens surrendered to the shelter. The outcomes of such a campaign 
would need to be assessed and monitored; the information gathered from the shelter about semi-
owned cats and cat semi-owners could act as a baseline to which post campaign data could be 
compared. 
Animal shelters could utilise a standard set of questions as part of the admission procedure to 
determine if people are semi-owners, owners, or non-owners of the surrendered cat. The results of 
this study suggest that data from asking surrenderers the following four questions would be 
informative in differentiating semi-owners, owners, and non-owners:  
1. How long have you been associated with the cat? 
2. Have you been feeding the cat and for how long? 
3. Do you have other unowned cats living on your property?  
4. Do you feed other unowned cats? 
If the shelter knew that there were other semi-owned cats associated with the surrenderer then this 
would provide an important opportunity for direct intervention through education and potentially 
the provision of options to prevent the birth of unwanted kittens from these semi-owned cats.  
Almost all people who identified themselves as owners in this study had positive attitudes towards 
cats, most had owned at least one cat other than the cat/s surrendered in the past five years and had 
acquired at least one cat intentionally. After surrendering a cat or cats to the RSPCA, many owner-
surrenderers still owned at least one cat, and 21% had surrendered a cat more than once previously. 
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This suggests that the decision to surrender their cat/s was made individually for each cat and so 
may be complex and include differing attachment to specific cats and/or individual cat factors. This 
finding concurs with previous research that has demonstrated that “cat factors” (such as behaviour 
problems) as well as “human factors” (such as accommodation or health) are often the reason for 
surrender (DiGiacomo, Arluke and Patronek, 1998; Salman et al., 1998). 
Non-owners in this study also generally had positive and benevolent attitudes towards cats and were 
more likely than owners to have fed unowned cats in the past five years, to have unowned cats 
currently living on their property, and to have surrendered a cat to a shelter more than once 
previously. Non-owners in this study, therefore, are likely to be supporting and contributing to 
unowned cats both in the community and surrendered to animal shelters, as has been suggested by 
others (Toukhsati, Bennett and Coleman, 2007; Marston and Bennett, 2009).  
Agreement with the statement “I like cats” polarised the study respondents into two distinct groups 
of people – people who liked cats and presumably wanted to help them, and people who did not like 
cats and were willing to express their negative feelings. The latter formed a much smaller group 
than the former (11 respondents, all non-owners, compared to 122). Positive, benevolent attitudes 
towards unowned cats found in this study and others (Zasloff and Hart, 1998; Centonze and Levy, 
2002; Hsu, Severinghaus and Serpell, 2003; Lloyd and Hernandez, 2012) suggest that non-lethal 
management strategies for unowned cats are likely to be more accepted and supported by the 
community, which may contribute to their success. Thus, strategies aimed at controlling the cat 
population (for example sterilisation, adoption and trap-neuter-return programs) rather than 
eradication might be more successful in areas where cats are already being cared for by members of 
the community. 
In the population studied, people aged 56 years or older were more likely to identify themselves as 
non-owners than their younger counterparts. Possible reasons include generational differences in 
psychological constructs of ownership, unwillingness to take responsibility for an animal because of 
advancing age or financial or health circumstances, older people may have more time to take a cat 
to a shelter rather than ignoring it, have more free time to take care of an unowned cat, and they 
may spend more time at home leading to a greater awareness of the presence of unowned cats. 
Increased awareness may result in increased perception of nuisance or increased awareness of cat 
sickness or injury, leading to surrender for removal of the nuisance or for compassionate reasons.  
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The use of exploratory statistical techniques, mapping the variables using multiple correspondence 
analysis and biplot, revealed the likelihood of relationships between variables studied (most notably 
socioeconomic indicators and interactions with unowned cats) that are not related to the ownership 
status of the cat but are worthy of pursuit in their own right. In particular, the results of this study 
suggest an association between lower socioeconomic status and having unowned cats on one’s 
property, feeding unowned cats and surrendering multiple times. This supports previous research 
that found proportionally higher intake into animal shelters from areas of relative socioeconomic 
disadvantage (Rinzin et al., 2008) and suggests that the provision of low cost or free sterilisation 
services in areas of socioeconomic disadvantage may help reduce shelter admissions. In addition, 
educational and social marketing strategies aimed at encouraging sterilisation and other responsible 
cat caretaking behaviours could be targeted at postcodes of socioeconomic disadvantage.  
3.5.1 Limitations 
Recruitment of participants for this study proved to be very difficult, and there were problems both 
with potential selection bias introduced by shelter staff only inviting a small proportion of cat 
surrenderers to participate and a low participation rate, which resulted in a relatively small sample 
size. While a low participation rate could be anticipated for such a study and does not necessarily 
imply bias, the specific population studied only included people who were willing to complete a 
survey and these people may not be representative of all cat surrenderers. Increasing the 
participation rate and sample size by offering incentives or other means of coercion might have 
increased response but also increased bias. Other researchers in this field have reported similar 
problems (Rohlf et al., 2010; Toukhsati et al., 2012). In this study the scale of differences in 
determinants of ownership perception was very large, and a larger sample size, although desirable, 
was not necessary to demonstrate statistical significance. However, with the small sample size, it is 
possible some important associations have not been detected. In order to avoid overloading shelter 
staff during their busiest times of the year it was not possible to collect data for a full 12 months. 
This may have introduced some selection bias if the surrenderers during these times differed from 
those during the data collection period, but it is not known how they may have differed and the 
effect this may have had on the findings.  
Bias may have been introduced because of the following three, non-random situations: a) shelter 
staff approached some but not all eligible surrenderers, b) not all surrenderers approached agreed to 
participate, and c) some surrenderers that agreed to participate were subsequently lost to follow-up. 
To assess potential bias in the sample, equivalent data was compared between eligible cats 
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surrendered to the RSPCA but not sampled and the final study population. The study population 
showed a higher proportion of cats than kittens and a higher proportion of non-owners to owners 
compared to RSPCA admissions data. These differences are understandable given that cat age in the 
study population was based on the surrenderer’s opinion, whereas the RSPCA database reflects an 
age estimated by examination of the animal by trained staff. To a lay person, a kitten older than four 
months may look like a cat, whereas many shelter staff would not classify an animal as a cat until it 
was approximately six months old (RSPCA staff, personal communication, April 11, 2014). 
Similarly, ownership status in the study data was based on the surrenderer’s opinion whereas in the 
RSPCA’s database surrenderers are sometimes (but inconsistently) classified as owners if they have 
been associated with the cat for a specific period of time, irrespective of the surrenderer’s opinion. 
Owners may have been less likely to consent to participate than non-owners as they may have been 
distressed by the surrender of a cat they considered their own. It is also possible that shelter staff did 
not approach as many owners as non-owners to ask them to participate in the study if more owners 
were distressed at the time of surrender.  
Although caution must be applied to generalising this study’s results to all surrenderers, the findings 
of this study indicate potentially important avenues for further investigation with larger and more 
representative samples. Given the difficulties inherent in obtaining such samples (Rohlf et al., 2010; 
Finkler and Terkel, 2012; Toukhsati et al., 2012), evidence to inform improved understanding of the 
cat populations entering animal shelters could be gained through shelters collecting more specific 
information as part of the obligatory admission paperwork. Toward this end, this study has 
identified key questions that would facilitate unbiased large-scale data collection for shelter use and 
for future research in this field.  
3.6 Conclusions  
Length of association was the strongest factor differentiating owners from non-owners in this study, 
with a longer association time increasing the chances of a surrendered cat being identified as 
owned. The odds of a person identifying themselves as the owner of the cat they surrender are 
higher in people who believe that cats are good company, who have actively acquired cats 
previously and have owned a cat other than the one they surrender. The odds of a person identifying 
themselves as a non-owner of the cat they surrender are increased with increasing age of 
surrenderer, number of unowned cats on their property, and number of cat surrenders.  
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Many people surrendering cats to animal shelters feed the cats even though they do not consider 
that they are the owner, and consequently could be considered cat semi-owners. These people are 
likely contributing to the number of unwanted cats in the community and animal shelters beyond 
just the cats they surrender. Socioeconomic disadvantage is associated with having unowned cats on 
one’s property, feeding unowned cats and surrendering multiple times, suggesting that targeting 
areas of relative socioeconomic disadvantage with provision of low cost sterilisation options and 
strategies aimed at decreasing semi-ownership behaviours may reduce shelter intake.  
Although the potential for sample bias and small sample size mean caution must be applied to 
generalising these results, the findings highlight the need for welfare organisations to collect 
information that will allow them to determine the extent of semi-ownership among people 
surrendering cats to their organisation. This information will be invaluable for local targeting of 
shelter and community strategies aimed at reducing the number of unwanted cats.  
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4 Chapter 4: Surrenderers’ relationships with cats surrendered to four 
Australian animal shelters 
4.1 Abstract  
The surrender of cats to animal shelters results in financial, social and moral burdens for the 
community. Caretaking and interactions with surrendered cats were compared, to understand more 
about humans’ relationships with surrendered cats, and the contribution of semi-owned cats to 
shelter intakes. A questionnaire was used to collect detailed information about 100 surrenderers’ 
relationships with cats they surrendered to four animal shelters in Australia, with each surrenderer 
classifying themselves as being either the owner or a non-owner of the surrendered cat (ownership 
perception). Method of acquisition of the cat, association time, closeness of the relationship with the 
cat, and degree of responsibility for the cat’s care were all associated with ownership perception. 
Many non-owners (59%) fed and interacted with the cat they surrendered, but rarely displayed other 
caretaking behaviours. However, most surrenderers of owned and unowned cats were attached to 
and felt responsible for the cat. A model of ownership perception was developed to provide a better 
understanding of factors influencing ownership perception. Understanding ownership perception 
and the contribution of semi-owned cats to shelter intake is important as these can inform the 
development of more targeted and effective intervention strategies to reduce numbers of unwanted 
cats. 
4.2 Introduction 
Unwanted cats surrendered to animal shelters (including welfare organisations and municipal 
pounds) are a significant burden on the community and create ethical concerns (Regan, 1983; 
Slater, 2004; Palmer, 2008; Alberthsen et al., 2013). Many unwanted cats also live in the 
community, resulting in other problems such as predation on wildlife, cat to cat and inter-species 
disease transmission (including zoonotic disease), nuisance, cat welfare issues and perpetuation of 
the breeding of additional unwanted cats (Slater, 2004; Robertson, 2007). Many of these cats are 
supported to varying extents by humans who intentionally provide some level of care (food, 
medical treatment or shelter) but do not perceive themselves as owners of the cats (Toukhsati, 
Bennett and Coleman, 2007; Alberthsen et al., 2013). The term “semi-owned” has been proposed 
for these cats to distinguish them from cats that are not receiving direct support from humans, and 
from owned cats (those that have a human caretaker who provides for the cat’s needs and accepts 
ownership and full responsibility for the cat). Semi-owned cats, by virtue of their association with 
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carers, usually develop some degree of sociability but are usually left sexually entire (Toukhsati, 
Bennett and Coleman, 2007).  
The Australian Royal Society for the Prevention of Cruelty to Animals (RSPCA) is Australia’s 
largest animal sheltering organisation. On admission to RSPCA animal shelters in Australia, cats 
are classified as either “owned” or “stray”, the latter indicating that the person surrendering the cat 
does not identify themselves as the cat’s owner or their agent. A high proportion of shelter cat 
admissions from the general public are classified as “strays” with 54-82% classified as “strays” in 
Australia (Marston and Bennett, 2009; Alberthsen et al. 2013) and 31% in the United Kingdom 
(Casey at al., 2009). In the United States, twice as many surrendered cats are “strays” rather than 
owned cats (ASPCA, 2011). RSPCA shelter staff do not differentiate between semi-owned cats and 
cats that are not receiving direct support from humans, and it is likely that semi-owned cats 
constitute a considerable proportion of the “stray” cats surrendered to shelters in Australia (Marston 
and Bennett, 2009; Alberthsen et al., 2013), based on the sociability and relatively good physical 
condition of surrendered cats (Marston and Bennett, 2009) and the frequency of semi-owned cats in 
the community (Toukhsati, Bennett and Coleman, 2007). However, direct evidence from 
surrenderers has not been reported.  
The distinction between owned cats, semi-owned cats and cats that are not receiving direct support 
from humans is important because different strategies to reduce the numbers of cats admitted to 
shelters are required for each population. Legislation requiring sterilisation, identification, and cat 
curfews will only impact on the owned cat population, and then only with the compliance of 
owners. Strategies such as removal and trap and euthanase programs aimed at cats that are not 
receiving direct support from humans may be ineffective for semi-owned cats as the success of 
these programs is dependent on community support (Levy and Crawford, 2004). Cat caretakers, 
such as semi-owners, are unlikely to support such programs (Zasloff and Hart, 1998; Toukhsati, 
Bennett and Coleman, 2007). People who do not perceive themselves as the owners of cats they 
feed and/or provide basic care for may, however, be responsive to education, social marketing 
messages, or other programs aimed at reducing this population of cats through non-lethal means. 
The psychological construct of ownership is complex; categorisation of cats as owned or “stray” 
oversimplifies the spectrum of human-cat relationships (Webb, 2008). People may show similar 
caretaking behaviours towards and interactions with cats despite some perceiving themselves as the 
owner and others not. Ownership perception may influence the behaviours people show towards 
cats. Alternatively, caretaking behaviours may influence the caretaker’s perception of ownership. 
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Surrenderers’ caretaking behaviours towards and interactions with owned and unowned cats they 
surrender have not been previously investigated. Understanding ownership perception and factors 
that underpin it (such as caretaking behaviours and interactions) may provide the insight necessary 
to develop novel approaches to effectively reduce the problem of unwanted cats.  
To successfully study ownership perception in people surrendering cats to animal shelters, it is 
necessary to solicit information from a broad range of surrenderers. It can be difficult to recruit 
people to be participants in studies investigating animal surrender (DiGiacomo, Arluke and 
Patronek, 1998; Segurson, Serpell and Hart, 2005; Sharkin and Ruff, 2011), cat semi-ownership 
(Finkler and Terkel, 2012; Toukhsati et al., 2012a) and animal caretaking practices (Rohlf et al. 
2010; Toukhsati et al. 2012b), because of people’s reluctance to discuss these issues. As a 
consequence, it is difficult to obtain representative samples (Rohlf et al., 2010; Finkler and Terkel, 
2012; Toukhsati et al., 2012a). People are possibly more likely to participate if they have some 
interest in the outcome, with pet owners or caretakers who are interested, committed and/or 
responsible probably being more motivated to participate (Rohlf et al., 2010). Nevertheless, studies 
using small and potentially non-representative samples can provide useful preliminary information 
and guide further research in this complex and poorly understood area.  
The current study aimed to describe surrenderers’ caretaking behaviours towards, and interactions 
with, the cats they surrender, and to assess associations between potential determinants of perceived 
ownership (factors such as surrender demographics, association time, acquisition method, and 
attachment) and the surrenderer’s perceived ownership of the cat at the time of surrender. Based on 
these results, a hypothetical model of the causal inter-relationships for perception of ownership of 
cats at the time of surrender is proposed. Potential determinants of feeding unowned cats were also 
assessed.  
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4.3 Methods 
4.3.1 Study design 
The study design and participant details have been previously described in full (Zito et al., 2015). In 
brief, people surrendering cats to four RSPCA shelters in Australia between February 1
st
 and 
September 30
th
 2012 were asked by admission staff if they would participate in the study. Data were 
subsequently collected from 141 consenting participants using a standardised questionnaire 
administered by telephone interview (n = 128) or through a web site (n = 13) between one and eight 
weeks after the surrender that resulted in enrolment. Both forced choice and open ended questions 
were used to obtain data about the surrenderer’s relationship with the surrendered cat and their 
caretaking behaviours towards and interactions with the cat (Table 4-1). 
Data specific to each cat surrendered at enrolment (for example whether the cat was fed by its 
surrenderer) and corresponding surrenderer-level data (for example the surrenderer’s demographic 
data) were included in the analyses. The questionnaire categories and details of variables derived 
from the questions are provided in Table 4-1. All responses were entered directly into a digitised 
questionnaire (Qualtrics 2012).  
Each cat was classified as owned or unowned based on the surrender’s level of agreement on a five 
point Likert scale with the statement “I consider myself to be the owner of the cat”. As the 
distribution of these responses was bimodal and highly polarised with few responses in the middle 
of the scale, the Likert scale responses were converted to a dichotomous variable for analyses; cats 
with a surrenderer who strongly or somewhat agreed with the statement were considered owned and 
cats with a surrenderer who did not agree (respondents who neither agreed nor disagreed or strongly 
or somewhat disagreed with the ownership statement) were considered unowned for the purposes of 
this paper. Surrenderers were self-categorised as owners and non-owners in the same way.  
The study was approved by the University of Queensland Ethics Committee (project number 
2011001160).  
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Table 4-1: Questionnaire categories and data variable details. 
Categories Variable details  
  
Respondent level data 
  
Demographics Gender, age, occupation, postcode, socioeconomic indices (Index of relative 
socio-economic advantage or disadvantage, Index of education and 
occupation, and Index of economic resources (Australian Bureau of 
Statistics, 2011). 
  
Previous cat ownership Previous cat ownership (yes or no). 
  
  
Cat level data  
 
Ownership status
1 Cats were categorised as “owned” or “unowned” and surrenderers were 
classified as “owners” or “non-owners” as explained in methods. 
  
Acquisition method Passive: cat was found, originally a “stray”, a gift, brought home by 
children, left with them by another person. 
Active: cat was acquired intentionally from an animal shelter, breeder, pet 
shop or through a private transaction. 
  
Association time The time period for which the respondent had an association with the 
surrendered cat. 
  
Responsibility for the cat
1 Agreement with the statement “I considered myself to be responsible for the 
cat’s care”. 
  
Attachment to the cat
1 Agreement with statements about respondent’s attachment to the cat (“I had 
a close relationship with the cat”, “I considered the cat to be a friend or 
companion” and “I considered the cat to be a member of my family”). 
  
Feeding
2
 The respondent’s cat feeding behaviours: 
Feeding frequency. 
Feeding duration. 
  
Other caretaking behaviours Caretaking behaviours displayed towards the cat by the respondent: 
confining the cat to their property at night (and/or during the day), buying 
toys for the cat, having the cat sterilised, vaccinated, or microchipped. 
  
Number of types of 
caretaking behaviours shown 
towards the cat (excluding 
feeding) 
A variable was created that summed the number of caretaking behaviours 
other than feeding that the respondent displayed towards the cat out of the 
five possible behaviours the respondent could have displayed. All cats that 
had missing values for any of the caretaking behaviours were excluded for 
this variable. 
  
Interactions with the cat  Interactions that the respondent had with the cat: whether the cat was 
allowed inside the respondent’s house or allowed to sleep on the beds and 
whether the respondent held, stroked, cuddled or petted the cat or allowed 
their children to do so or played with the cat or allowed their children to do 
so. 
  
Number of types of 
interactions with the cat 
A variable was created that summed the number of interactions with the cat 
that the respondent had out of the four possible interactions. All cats that had 
missing values for any of the interactions were excluded for this variable. 
  
  
1 
These variables were quantified using 5-point Likert scales, from strongly disagree to strongly agree; with 
the middle category as “neither agree nor disagree”. Items used to describe attachment to the cat were 
modified from the Lexington Attachment to Pets Scale (Johnson, Garrity and Stallones, 1992; Weiss and 
Gramann, 2009). 
2
 Unowned cats only; it was assumed that all owned cats were fed by their owner. 
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4.3.2 Statistical analyses 
Acquisition method for each surrendered cat was defined based on the source of the cat; cats were 
either passively acquired (i.e. the cat was found, originally a “stray”, a gift, brought home by 
children or left with the surrenderer by another person) or actively acquired (i.e. the cat was 
acquired intentionally by the surrenderer from an animal shelter, breeder, pet shop or through a 
private transaction). Association time was defined as the duration of the time period for which the 
respondent had an association with the surrendered cat. Respondents who had been associated with 
the surrendered cat for less than three days were considered ineligible for the study as this was 
deemed by us to be insufficient for relationships, caretaking behaviours and interactions to 
establish. Twenty-four respondents surrendered multiple cats on the day they were asked to 
participate in the study. Since clustering of responses by the same surrenderer was likely, it was 
ensured cats were statistically independent of each other by randomly selecting one cat for analyses 
from each of these respondents using computer-generated random numbers. 
Distributions of key variables (association time, ownership perception, and cat acquisition method, 
caretaking behaviours and interactions) were compared by data collection method (questionnaire 
administered by telephone interview or through a web site). As there were no major differences 
between these sub-groups in distributions of the key variables assessed (Zito et al., 2015), data from 
the two collection methods were pooled for analyses. Responses for adult cats and kittens were also 
similar, so these groups were pooled and hereafter adult cats and kittens are collectively referred to 
as cats. Participants from all shelters were pooled for analyses. 
Correlations between respondents’ cat caretaking behaviours and interactions 
Pair-wise correlations between the nine caretaking and interaction behaviours were assessed using 
tetrachoric correlation coefficients, calculated using Stata12
© 
(version 12, StataCorp, College 
Station, Texas, USA). Exact two-sided p-values were used. 
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Determinants of perceived ownership at the time of surrender 
Associations between each potential determinant of ownership (Table 4-1) and perceived ownership 
of cats at the time the cat was surrendered were assessed using only respondents surrendering 
passively acquired cats. Of the 100 surrenderers used for analyses, 26 had surrendered a cat they 
actively acquired and all of these perceived themselves to be the owner of the cat, compared to just 
21% (15/72) of the respondents surrendering passively acquired cats. Acquisition method was not 
recorded for two respondents. Thus, perceived ownership varied only within passively acquired 
cats. Associations were assessed using logistic regression, with the -logistic- command in Stata. 
Maximum likelihood logistic regression was used, except when one or more combinations of 
putative determinant category and perceived ownership status had no cats, in which case exact 
logistic regression was used, with the -exlogistic- command in Stata. For the exact models, 
conditional probability tests and mid-p-values were used as recommended by Agresti (2007). For 
the maximum likelihood models, the overall significance of exposure variables was assessed using 
likelihood ratio tests. For the exact models, all exposure variables fitted had more than two levels; 
the overall significance of these variables was assessed using joint-significance hypothesis tests. 
Association time was fitted in all models as this was a strong determinant of perceived ownership 
(Zito et al., 2015) and so could have caused confounding of associations between other putative 
determinants and perceived ownership. Due to the limited sample size, more complex multivariable 
models were not fitted. 
A model was developed to diagrammatically represent hypothesised causal inter-relationships for 
perception of ownership of cats at the time they are surrendered. This was designed with structural 
similarities to directed acyclic graphs (Shrier and Platt, 2008; Textor, Hardt and Knüppel, 2011; 
Textor and Liśkiewicz, 2011; Evans et al., 2012) but allowed feedback loops where, for example, 
variable A affects variable B, which in turn, affects variable A. To avoid including variables in the 
model that were unlikely to be causal, only those variables with overall p-values of <0.3 from the 
logistic regression analyses were included. Pathways (relationships) were hypothesised based on 
published literature and other evidence. Justifications for each proposed relationship are detailed 
later in this paper.  
Associations with feeding unowned cats 
Associations between each potential determinant (Table 4-1) and feeding the surrendered cat (yes or 
no) were assessed in unowned cats with logistic regression, using the same methods as described 
above. There was no evidence of strong association between the time period for which the 
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respondent had an association with the surrendered cat (association time) and whether the 
respondent fed the surrendered cat, so this was not fitted as a covariate when analysing other 
potential determinants. 
4.4 Results 
There were 141 respondents in total, four respondents were excluded: one because data were 
missing for most cat level questions and three because association time was not recorded. This left 
137 respondents who surrendered a total of 177 cats on the day the respondent was asked to 
participate in the study: 113 respondents surrendered one cat, 14 respondents surrendered two cats, 
nine respondents surrendered three cats and one respondent surrendered six cats. One cat from each 
of the 24 respondents who surrendered multiple cats was randomly selected, excluding a further 37 
cats. Another 37 respondents were ineligible for the study as their association time with the 
surrendered cat was less than three days. Thus 100 respondents, each with one cat, were used in 
analyses.  
Descriptions of cat acquisition method, association time and respondent’s relationship and 
interactions with, and caretaking behaviours towards the surrendered cats are detailed in Table 4-2. 
Distributions of all variables except confinement of the cat to their property varied markedly 
between owners and non-owners. For owners, two-thirds of the cats had been actively acquired, but 
none of the cats surrendered by non-owners had been actively acquired. Half of the owned cats but 
only 9% (5/59) of the unowned cats had been associated with the respondent for 12 months or more. 
The majority of respondents (97%; 40/41 of owners and 69%; 41/59 of non-owners) considered that 
they were responsible for the cat's care. Most owners (75%; 31/41) and a third of non-owners (32%; 
17/53) felt that they had a close relationship with the surrendered cat (Table 4-2). The majority of 
owners (77-100%) displayed interactions with the cat; some non-owners also interacted with the 
cat, but this was less common among non-owners (8-35%) (Table 4-2). 
Most owners and non-owners did not contain the surrendered cat to their property (76%; 29/38 and 
86%; 45/52 respectively) (Table 4-2). Owners more commonly bought toys for the cat (84%; 32/38) 
and had the cat sterilised (82%; 27/33) than having the cat microchipped (61%; 23/38) or 
vaccinated (74%; 29/39). All caretaking behaviours were uncommon among non-owners except for 
feeding; 59% (31/53) of non-owners fed the cat they surrendered. The majority of these (90%; 
28/31) had fed the cat 6 or 7 days every week and for more than one month (58%; 18/31) (Table 4-
2). 
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Table 4-2: Distributions of cat acquisition method, association time, and respondent’s 
relationship with, caretaking behaviours shown towards, and interactions with, surrendered 
cats by the respondents’ perceived ownership of the surrendered cat (n=100). 
Variable 
% in each category, for 
respondents who 
considered that they 
owned the cat 
(number
1
) 
% in each category, 
for respondents who 
considered that they 
did not own the cat 
(number
1
)
 
P value
2 
Cat acquisition method
 
<0.01
 
Active
 
63 (26/41)
 
0  
Passive
 
37 (15/41)
 
100 (57/57)
 
 
Duration of association with surrendered cat (association time) <0.01 
<1 month
 
7 (3/41) 43 (25/59)  
1 month to <12 months 44 (18/41) 49 (29/59)  
≥12 months 49 (20/41) 9 (5/59)  
Respondent’s agreement with the statements3: 
“I considered myself to be responsible for the cat’s care” <0.01 
Agree 97 (40/41) 69 (41/59)  
Neither agree nor disagree 2 (1/41) 2 (1/59)  
Disagree
 
0
 
29 (17/59)  
“I had a close relationship with the cat” <0.01 
Agree 75 (31/41) 32 (17/53)  
Neither agree nor disagree 7 (3/41) 8 (4/53)  
Disagree 17 (7/41)
 
60 (32/53)  
“I considered the cat to be a friend or companion” <0.01 
Agree 73 (30/41) 26 (14/53)  
Neither agree nor disagree 7 (3/41) 9 (5/53)  
Disagree 20 (8/41) 66 (35/53)  
“I considered the cat to be a member of my family” <0.01 
Agree 76 (31/41) 15 (8/52)  
Neither agree nor disagree 10 (4/41) 15 (8/52)  
Disagree 14 (6/41) 69 (36/52)  
Caretaking behaviours shown by the respondent towards the surrendered cat 
Confining the cat to their property at night (+/-during the day) 0.28 
Yes 24 (9/38) 14 (7/52)  
Buying toys for cat  <0.01 
Yes 84 (32/38) 8 (4/51)  
Having the cat sterilised
 
<0.01 
Yes 82 (27/33) 12 (2/17)  
Having the cat vaccinated <0.01 
Yes 74 (29/39) 2 (1/51)  
Having the cat microchipped  <0.01 
Yes 61 (23/38) 2 (1/51)  
Feeding the cat <0.01 
Yes 100 (41/41)
5 
59 (31/53)  
Respondent’s interactions with the surrendered cat 
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Allowing the cat inside their house <0.01 
Yes 90 (37/41) 35 (19/54)  
Allowing the cat to sleep on beds <0.01 
Yes 77 (30/39) 8 (4/53)  
Holding, stroking, cuddling or petting the cat or allowing their children to do so <0.01 
Yes 95 (37/39) 35 (18/52)  
Playing with the cat or allowing their children to do so <0.01 
Yes 100 (39/39) 33 (17/52)  
Respondents (n = 31) who considered that they did not own the cat and who fed the surrendered cat: 
Feeding frequency 
6-7 days every week 90 (28/31)  
5 or less days every week 10 (3/31)  
Length of feeding 
≥3 days to <1 week 6 (2/31)  
1 week to <1 month 36 (11/31)  
≥1 month to <6 months 42 (13/31)  
≥6 months 16 (5/31)  
Bought food specifically to feed the unowned cat 
Yes  55 (17/31)  
 1 Total number of respondents differs between variables because not all respondents answered each 
question; % do not always sum to 100 due to rounding. The maximum numbers of responses = 41 for owned 
cats and 59 for unowned cats. 
2 
P-value for comparison of distributions between respondents who considered that they did and did not own 
the cat.
 
3
 For each statement, somewhat agree and strongly agree were pooled to form the category “agree” and 
somewhat disagree and strongly disagree were pooled to form the category “disagree”. Data were not 
collapsed when calculating p-values.
 
4
 It was assumed that all owned cats were fed. 
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4.4.1 Correlations between respondents’ cat caretaking behaviours and interactions 
The various caretaking behaviours (excluding feeding) and interaction variables were closely 
correlated with each other (Table 4-3). For example, of the 34 cats confined to the respondent’s 
property at night (and/or during the day), 26 were also vaccinated, while of the 52 cats not confined 
to the respondent’s property, only 3 were vaccinated (correlation coefficient = 0.92). 
Feeding was less closely correlated with other caretaking behaviours and interactions with the cat 
(correlation coefficients 0.64 to 0.87) due to unowned cats being fed but not receiving other 
caretaking behaviours or interactions. For example, of the 66 cats that were fed, 21 were confined to 
the respondent’s property, but none of the 21 cats that were not fed were confined. Similarly, 36 of 
the 66 cats that were fed, but none of the 22 cats that were not fed had toys bought for them; 29 of 
the 43 cats that were fed, but none of the 6 cats that were not fed were sterilised; 30 of the 66 cats 
that were fed, but none of the 22 cats that were not fed were vaccinated; 24 of the 65 cats that were 
fed, but none of the 22 cats that were not fed were microchipped. Comparisons are for less than 100 
cats in total because not all respondents answered each question.
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Table 4-3: Correlations between respondents’ cat caretaking behaviours and interactions1. 
 
Allowing 
the cat 
inside 
their 
house 
Allowing 
the cat to 
sleep on 
the bed 
Holding, 
stroking, 
cuddling or 
petting the cat 
or allowing 
their children           
to do so 
Playing with 
the cat or 
allowing their 
children to do 
so 
Confining the 
cat to their 
property at 
night (and/or 
during the day) 
Buying 
toys for 
the cat 
Having the 
cat 
sterilised 
Having the 
cat 
vaccinated 
Having the 
cat 
microchip
ped 
Allowing the cat to sleep on the bed 
0.93 
 
        
Holding, stroking, cuddling or 
petting the cat or allowing their 
children to do so 
0.89 0.92        
Playing with the cat or allowing their 
children to do so 
0.93 0.92 1.00       
Confining the cat to their property at 
night (+/- during the day) 
0.87 0.90 0.91 0.90      
Buying toys for the cat 0.82 0.96 0.94 0.93 0.90     
Having the cat sterilised 0.90 0.92 0.86 0.88 0.84 0.94    
Having the cat vaccinated 0.87 0.97 0.90 0.89 0.92 0.97 0.94   
Having the cat microchipped 0.86 0.95 0.85 0.84 0.88 0.97 0.95 0.99  
Feeding the cat 0.84 0.81 0.86 0.87 0.83 0.75 0.64 0.78 0.72 
1 
Tetrachoric correlation coefficients; all variables were binary; for all correlation coefficients, 2-sided exact P-value were <0.01 for all correlation coefficients and the 
standard errors varied from 0.02 to 0.11 (except for correlations with “Feeding the cat” which had standard errors of 0.12-0.18). Cat caretaking and interaction behaviours 
were not recorded for some cats. Number of cats for correlations with “Having the cat sterilised” was 45-49; for other correlations, data were available for between 85 and 94 
cats. 
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4.4.2 Determinants of ownership perception at the time of surrender 
Associations between potential determinants and ownership perception of the cat at the time of 
surrender with overall p-values <0.3 among the 72 passively acquired cats are described in Table 4-
4.  
The factors that were associated with ownership perception were the surrenderer’s gender, 
surrenderer’s age, surrenderer's caretaking behaviours and interactions with the cat, the 
surrenderer’s relationship with the cat and whether they felt responsibility for the cat’s care (Table 
4-4).  
Surrenderer attributes most strongly associated with ownership perception of the surrendered cat 
(all p-values <0.05, estimated odds ratios >4) were association time of 12 months or more 
(compared to <1 month), agreement of surrenderer with the statement “I considered myself to be 
responsible for the cat’s care”, agreement with the statement “I had a close relationship with the 
cat”, displaying one or more types of caretaking behaviours (other than feeding), displaying one or 
more types of interactions with the cat, and feeding the cat. Surrenderers over the age of 55 were 
less likely to identify themselves as the owner of the surrendered cat compared to younger 
respondents.   
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Table 4-4: Putative determinants
1
 of surrenderer’s perceived ownership at time the cat was 
surrendered for 72 passively acquired cats. 
Variable 
Number 
of cats
2 
% of cats that 
were identified 
as owned
 
Adjusted 
odds 
ratio
3 
95% 
confidence 
interval 
P-
value
4
 
Duration of association with surrendered cat (association time) (n=72)
 
0.12 
>3 days to <1 month
 
26 12 Reference category 
1 month to <12 months 37 22 2.1 0.5 – 10.7 0.42 
≥12 months 9 45 5.7 0.9 – 40.2 0.03 
Surrenderer’s gender (n=71) 0.13 
Male
 
22 14 Reference category 
Female 49 25 3.1 0.7 - 14.6 0.16 
Surrenderer’s age (n=71) 0.02 
18-35 24 38 Reference category 
36-54 31 13 0.3 0.1 - 1.4 0.12 
≥54 16 6 0.1 0.0 - 0.8 0.03 
Agreement of respondent with the statements:  
I considered myself to be responsible for the cat’s care (n=72) <0.01 
Strongly disagreed 13 0 
Reference category
 
Somewhat disagreed
5
 3 0 
Neither agree nor disagreed 2 50 
Somewhat agreed 25 11 2.1 0.5 - 8.9 0.31 
Strongly agreed 29 40 6.1 1.0 - 36.5 0.05 
I had a close relationship with the cat (n=68) <0.01 
Strongly disagree 27 4 
Reference category
 
Somewhat disagree 7 14 
Neither agree nor disagreed 5 20 
Somewhat agree 17 35 2.0 0.5 - 8.5 0.35 
Strongly agree 12 50 7.0 1.1 - 44.1 0.04 
Feeding the cat (n=68) <0.01 
No 31 0 Reference category 
Yes 37 40 22.5 4.4 - ∞ 
6 
<0.01 
Number of types of caretaking behaviours shown towards the cat (excluding feeding)
 
(n=59)
 
<0.01 
0 44 9 Reference category 
1-2 9 44 8.0 1.3 - 54.3 0.01 
≥3 6 83 39.3 4.2 - 1177.9 <0.01 
Number of types of interactions with the cat (n=63)
 
<0.01 
0 30 0 Reference category 
1-2 11 27 13.9 1.9 - ∞ <0.01 
≥3 22 41 30.7 5.7 - ∞ <0.01 
 
1 
Only those determinants with over p-values of <0.3 from the analyses are included in this table.
 
2 
Total number of respondents differs between variables because not all respondents answered each question 
and so may not add to 72
 
3 
Univariable analysis for relationship between association time and perceived ownership. All other analyses 
were adjusted for association time. 
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4
 Bold values are overall p-values for variable; non-bolded values are p-values for the specific level, relative 
to the reference category.
 
5 
Rows with a common vertical line were pooled for analyses. 
6
 ∞ = infinity 
 
 
 
Variables from Table 4-4 were included in a hypothesised model of the causal inter-relationships 
for perception of ownership of cats at the time the cat was surrendered (Figure 4-1). The bases for 
each of the pathways included in the conceptual model are presented in Table 4-5.  
 
Figure 4-1: Proposed model for surrenderer’s perceived ownership of passively acquired cats 
at the time the cat was surrendered; cat acquisition method is included to indicate the strong 
association between this variable and ownership perception (relationship R). 
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Table 4-5: Proposed basis for pathways in the model of surrenderer’s perceived ownership of 
passively acquired cats at the time the cat was surrendered (Figure 4-1). 
Pathway
1
 Basis for pathway 
  
A Females are more likely to own a cat than males (New et al. 2000; Downes, Canty and 
More, 2009) and to have more intense relationships with cats (Mertens, 1991). Having 
more intimate knowledge of something leads to a greater sense of ownership (Weil, 
2002), therefore, if one has an intimate and close relationship with a cat one is likely to 
perceive ownership for it. 
  
B
 
Females provide more caretaking behaviours to cats than males (Adamelli et al., 2005; 
Finkler and Terkel, 2012). 
  
C
 
The more time and effort invested in a relationship or object (in this case the time and 
effort, and possibly financial expenditure, invested in cat caretaking behaviours), the 
greater the feeling of ownership (self-investment) (Rochberg-Halton, 1979). 
This relationship is likely to work both ways, as it is plausible that if one perceives 
ownership for a cat one might be more willing to expend time, financial resources and 
effort for the cat in the form of caretaking behaviours. 
  
D
 
 
Close relationships require investment of time and resources and (in people) the 
closeness of a relationship has been described by the frequency and strength of the 
impact each individual has on the other (Kelley et al., 1983; Dibble, Levine and Park, 
2012), as reported in dog-human relationships (Rohlf et al., 2012). Therefore, if the 
human-cat relationship is similar, logically, if one has a close relationship one is more 
likely to invest time and resources into that relationship (caretaking behaviours). 
However, the type of caretaking behaviours displayed may vary considerably between 
people, with feeding being the most common behaviour, likely followed by other 
behaviours that require the expenditure of more effort, time and money. 
  
E
 Females are reportedly more likely to be “cat people” (Perrine and Osbourne, 1998) 
than males and are also reported to have more intense relationships with cats (Mertens, 
1991), suggesting that females are more likely to have a close relationship with a cat.  
  
F If one has a close relationship with a cat (which implies intimacy) one is likely to 
develop a sense of ownership. This relationship have a similar basis to that explained in 
pathway A. 
  
G
 Women are more likely to be a cat’s primary caregiver and to be sensitive to the cat’s 
physical and ethological needs (Adamelli et al., 2005). Females are more likely to be cat 
semi-owners or colony caretakers than males (Zasloff and Hart, 1998; Toukhsati et al., 
2012a). This suggests that females are more likely to feel a sense of responsibility for a 
cat’s care than males. 
  
H 
 
Interactions with the cat which contribute to the cat’s sociability and tractability will 
make it is easier to perform caretaking behaviours that involve handling; this may 
subsequently increase the likelihood of a person performing these behaviours. In 
addition, the strong relationship reported between the frequency of dog-owner 
interactions and responsible dog ownership behaviours (Rohlf et al., 2012) lends 
support to the proposed relationship between interactions and caretaking behaviours in 
cats.  
  
I Responsibility and caretaking behaviours are frequently associated (Toukhsati, Bennett 
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and Coleman, 2007; Webb, 2008; Gunaseelan, Coleman and Toukhsati, 2013). Logic 
suggests that the more responsible one feels for a cat the more likely one is to display 
caretaking behaviours towards the cat. People who provide caretaking behaviours 
towards cats in colonies have a sense of responsibility towards the cats (Zasloff and 
Hart, 1998). 
  
J
 
Cat sociability and time spent with owner are increased with a female owner (Adamelli 
et al., 2005), implying that females interact with cats more than males. Therefore 
females may be more likely to show more interaction behaviours towards a cat than 
males. 
  
K
 
Close relationships generally require investment of time and resources as explained in 
pathway D. One can extrapolate that this is similar in human-companion-animal 
relationships also. 
Logically the more interactions one has with a cat (if positive) and the more time spent 
interacting with the cat, especially if having an impact on the cat (ie that the cat is 
dependent on them or displays affection towards them), the closer the relationship with 
the cat.  
This relationship is postulated to work both ways. 
  
L The basis for this pathway follows the same logic as that explained for pathway C. 
  
M Cat colony caretakers report feeling responsible for the colony cats even though the cats 
are not their pets and may not be well socialised (Zasloff and Hart, 1998). 
  
N Responsible behaviour increases with age (evidenced by laws allowing certain 
behaviours requiring substantial responsibility to be performed only after a certain age, 
for example marriage, driving a car and drinking alcohol). 
Older people display more responsible cat ownership behaviours (Gunaseelan, Coleman 
and Toukhsati, 2013) and it seems logical that this would result from an increased sense 
of responsibility for the cat’s care. 
  
O Responsibility and ownership are frequently linked in the literature, with terms such as 
responsible (cat) ownership and responsible (cat) ownership behaviours frequently used 
(Toukhsati, Bennett and Coleman, 2007; Webb, 2008; Gunaseelan, Coleman and 
Toukhsati, 2013). 
The concept of ownership having responsibilities and of “taking ownership” for 
something you are responsible for (and vice versa) is common in the literature in a wide 
variety of fields (Johnson, 2010; Palamar, Le and Friedman, 2012; Meakin and Wall, 
2013). 
  
P Increasing respondent age was associated with decreased likelihood of perception of 
ownership towards surrendered cats. 
  
Q Increasing length of association with a cat was closely linked to increased likelihood of 
perception of ownership of that cat.  
  
R In the study sample, active acquisition of the cat predicted ownership perception in 
100% of cases. This is consistent with the western perception of ownership in which 
ownership is associated with the cost and the active acquisition of something. 
  
S The longer time one is associated with a cat the more time is available to perform 
caretaking behaviours (especially those that might necessitate some planning or 
organisation or time to perform such as vaccination). This relationship is postulated to 
work both ways as it is plausible that the more caretaking behaviours one displays 
towards a cat the longer one is likely to be associated with the cat while performing the 
behaviours and because of the time and resources invested in the cat the more likely one 
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might be to continue to associate with the cat (self-investment) (Rochberg-Halton, 
1979). 
  
T It is likely that the more time associated with the cat (reinforced by positive interactions 
with the cat), the more one is likely to feel that one has a close relationship with the cat. 
This relationship is postulated to work both ways as the closer your relationship with 
the cat the more likely you are to spend time with the cat. As described in pathway D 
the closeness of inter-human relationships have been described by the frequency of the 
impact each individual has on the other and it seems likely that this is also the case for 
inter-species relationships (Kelley et al., 1983; Dibble, Levine and Park, 2012). 
  
U The longer time one is associated with a cat the more time is available to interact with 
the cat. This pathway is postulated to work both ways as the more interactions one has 
with a cat the more time one is likely to be associated with the cat. The basis for this 
pathway is similar to that explained for pathway S.  
  
V The longer one is associated with a cat the more responsible one is likely to feel for the 
cat. This relationship is also postulated to also work both ways and have a similar basis 
to that explained in pathways K and S.  
  
  
1
 Shown as an arrow in Figure 4-1 
 
  
4.4.3 Associations with feeding of unowned cats  
Associations between potential determinants and feeding the surrendered cat amongst the 59 
unowned cats where the overall p-value was <0.3 are described in Table 4-6.  
Surrenderer attributes most strongly associated with feeding of the unowned cat (all p<0.05, 
estimated odds ratio >4) (Table 4-6) were gender (female), agreement with the statement “I 
considered myself to be responsible for the cat’s care”, agreement with the statement “I had a close 
relationship with the cat”, displaying one to two cat caretaking behaviours, and displaying more 
than two cat interaction behaviours. 
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Table 4-6: Putative determinants
1
 of whether the surrenderer fed the cat that was 
surrendered for 59 unowned cats. 
Variable Number of cats
2 % of cats that 
were fed
 
Unadjusted 
odds ratio
 
95% 
confidence 
interval 
P-
value
3
 
 
Duration of association with surrendered cat (association time) (n=53)
 
0.16 
≥3 days to <1 month        22 68 Reference category 
≥1 month to <12 months       26 58 0.6 0.2 – 2.1 0.47 
≥12 months  5 20 0.1 0.0-1.2 0.09 
Index of economic resources (n=52)
4 
0.18 
1-3
 
30 60 Reference category 
 
4-7 17 65 1.2 0.4-4.2 0.75 
 
8-10 5 20 0.2 0.0-1.7 0.13 
Surrenderer’s gender (n=52) 0.02 
Male
 
17 35 Reference category 
Female 35 69 4 1.2-13.6 0.03 
 
Agreement with the statement “I like cats” (n=53) 0.06 
Strongly disagreed     2 0 
Reference category
5 
Somewhat disagreed     3 67 
Neither agree nor disagreed     3 0 
Somewhat agreed 13 73 10 1.3-78.1 0.03 
Strongly agreed 32 59 4.4 0.8-25.2 0.10 
 
Agreement with the statement “I am responsible for the cat’s care” (n=53) <0.01 
Strongly disagreed 2 0 
Reference category
 
Somewhat disagreed 3 67 
Neither agree nor disagreed 3 0 
 
Somewhat agreed 13 77 7.6 1.7 - 34.9 <0.01 
Strongly agreed 32 59 60.7 5.6 – 659.3 <0.01 
Agreement with “I had a close relationship with the cat” (n=51) 0.01 
Strongly disagree 26 27 
Reference category Somewhat disagree 6 83 
Neutral 4 100 
 
Somewhat agree 4 91 12.5 1.4 – 108.2 0.02 
Strongly agree 11 75 3.75 0.4 – 39.6 0.27 
Cat caretaking behaviours
 
(n=45)
 
0.03 
0 39 46 Reference category 
1-2 5 100 7.3 1.2 - ∞6 0.03 
≥3 1 100 1.1 0.1 -∞ 0.26 
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Interactions with the cat (n=46)
 
<0.01 
0 30 40 Reference category 
1-2 8 50 1.5 0.3 – 7.8 0.56 
≥3 12 100 22.4 4.22 - ∞ <0.01 
 
 
1 
Only those determinants with over p-values of <0.3 from the analyses are included in this table.
 
2 
Total number of respondents differs between variables because not all respondents answered each question. 
All variables have fewer than 59 responses as not all the surrenderers of the 59 cats which were fed 
answered each question.
 
3 
Bold values are overall p-values for variable; non-bolded values are p-values for the specific level, relative 
to the reference category.
 
4 
Australian Bureau of Statistics Census data ((2011)). A lower number indicates that an area is relatively 
disadvantaged compared to an area with a higher number.
 
5 
Rows with a common vertical line were pooled for analyses. 
6
 
 ∞ = infinity 
 
 
 
4.5 Discussion 
Owners in the study displayed a variety of caretaking behaviours and interactions towards the cats 
they surrendered, but responsible caretaking behaviours, such as containment, vaccination, and 
microchipping were less common. Owners who surrender their cats may be less likely to show 
responsible caretaking behaviours than owners who retain their cats. This is supported by previous 
research showing that the prevalence of sterilisation is higher among owned cats than owner-
surrendered cats (Baldock, Alexander and More, 2003; Toukhsati, Bennett and Coleman, 2007; 
Marston and Bennett, 2009; Alberthsen et al. 2013; Gunaseelan, Coleman and Toukhsati, 2013). 
The majority (67%) of non-owners displayed at least one caretaking behaviour towards, and/or 
interaction with, the surrendered cat. Although the frequency of caretaking behaviours and 
interactions with unowned cats was lower than for owned cats, many non-owners did display 
caretaking behaviours and interactions with unowned cats. Among non-owners, feeding was the 
most common caretaking behaviour; other caretaking behaviours were not observed without feeding 
and only four non-owners interacted with the surrendered cats but did not feed them. Of the 59% of 
non-owners who fed the cat they surrendered, the majority did so almost every day for at least one 
month. Consequently, over half of non-owners may be classified as semi-owners, based on the 
definition of semi-owners as people who intentionally provide food, medical treatment or shelter to 
cats that they do not consider that they own (Toukhsati, Bennett and Coleman, 2007). Cat semi-
ownership results in potential welfare issues for cats, the production of unwanted kittens and the 
surrender of cats and kittens to shelters (Toukhsati, Bennett and Coleman, 2007; Marston and 
Bennett, 2009), and so must be addressed in any plan to try and improve cat welfare and decrease 
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the number of unwanted cats. Therefore, it would be valuable for shelters to attempt to classify the 
ownership status of cats on admission, and to quantify the proportion of cats admitted that are semi-
owned. Such knowledge would enable welfare groups to make better informed decisions about the 
use of their available resources for effectively targeting unwanted cat numbers and shelter intakes in 
their area. Questions about the caretaking behaviours shown towards surrendered unowned cats 
could be added to the mandatory data collected at point of entry to the shelter, to provide data which 
can be used to determine if the cat is semi-owned. If cat semi-owners are making a considerable 
contribution to shelter intake then specific programs targeting cat semi-owners, for example 
education campaigns and the provision of low cost or free sterilisation services, could be introduced 
into the shelter’s community to reduce the number of unwanted cats. 
Most owners and many non-owners reported being attached to the cats they surrendered, which 
suggests that pressures such as financial, health or family problems (as distinct from lack of 
attachment) may have resulted in the surrender. Many owners surrendering their cats have been 
reported to have high levels of attachment to the cats and struggle with the decision to surrender 
(DiGiacomo, Arluke and Patronek, 1998; Shore, Petersen and Douglas, 2003). Cat semi-owners and 
cat colony caretakers have also been reported to be attached to the cats they care for, indicating that 
they feel protective of the cats and that the cats are “like pets” (Zasloff and Hart, 1998; Centonze 
and Levy, 2002). Consequently, it might be possible to reduce numbers of cat surrenders if the 
problems leading to the surrender can be addressed. Attachment and affection towards cats (both 
owned and semi-owned) also means that their caretakers are likely to be opposed to the idea of 
lethal means of control (Zasloff and Hart, 1998; Centonze and Levy, 2002; Hsu, Severinghaus and 
Serpell, 2003; Lloyd and Hernandez, 2012) and therefore may obstruct lethal cat management 
strategies that target “stray” cats. 
Non-owners who were more likely to feed the surrendered cat were female, people who believed 
they had a close relationship with the cat, people who felt they were responsible for the cat’s care, 
people who displayed one or more caretaking behaviours towards the cat (other than feeding), and 
people who had interacted with the cat. Despite the lack of perception of ownership among people 
who fed unowned cats, the attributes associated with the feeding of unowned cats were all attributes 
which were also associated with ownership perception. However, the fact that some non-owners fed 
the surrendered cat indicates that there are determinants of feeding in addition to those factors that 
determine ownership perception. Greater understanding of the factors contributing to people feeding 
cats they do not perceive ownership for could help to inform education campaigns to try and 
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encourage other caretaking behaviours, such as sterilisation, which may help to reduce the number 
of unwanted kittens born to semi-owned cats.   
All actively acquired surrendered cats were considered owned compared with 21% of passively 
acquired cats, and therefore acquisition method was a key determinant of perceived ownership. 
Length of association also had a strong positive association with ownership. Ownership perception 
is a complex concept and one that will be influenced by interactions between many different factors. 
A model for perception of ownership was proposed that represents the complex inter-relationships 
between the putative determinants of ownership perception in surrenderers based on analyses of the 
study data, published literature and other evidence. This could provide a valuable foundation for 
future investigations. Each pathway in the proposed model was informed by logic and background 
knowledge from the literature, but requires further testing for validity. A greater understanding of 
perception of ownership of cats could not only inform potential intervention points for animal 
welfare groups trying to promote cat ownership and prevent cat semi-ownership and surrender, but 
would also lead to a clearer understanding of people’s relationships with cats. Incorporating 
questions into the shelter admission procedure which clarify the surrenderers’ relationship with the 
cat and their caretaking behaviours could provide shelters with an opportunity to identify what 
support the surrenderer might need in order to consider keeping or finding a home for the cat, 
preventing the need for the cat to enter the shelter and consequently reducing shelter intakes. 
Although several attributes associated with perceived ownership were identified, it is likely that 
there are additional determinants. These could be that the person has not owned an animal before 
(and therefore may not have a good understanding of the concept of ownership), is unwilling to take 
on the responsibility of cat ownership, is ethically opposed to ownership, do not feel they are 
capable of owning an animal, do not feel they have the resources required, think that the cat may 
belong to someone else or simply because they did not pay for or actively acquire the cat. This 
identifies an important area for future research to further elucidate the psychology underpinning 
ownership perception, especially in people who feed cats for whom they do not perceive ownership 
(semi-owners), since this group of people contribute to the number of cats presented to shelters as 
“strays” as well as to cat welfare issues and cat overpopulation (Toukhsati, Bennett and Coleman, 
2007; Marston and Bennett, 2009).  
A cross sectional design was used for this study, and hence ownership perception, attachment, and 
caretaking behaviours and interactions were measured only at the point in time when the cat was 
surrendered. Thus, the temporal order of events leading to ownership perception and the direction of 
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causal relationships can only be postulated. A longitudinal panel study where ownership perception, 
attachment, and caretaking behaviours and interactions are repeatedly assessed over time in the 
same people would help to determine time sequences for the occurrence of these events and how 
they interact, better informing causal understanding. It is likely that there are iterative effects within 
many of the relationships, in which attachment, caretaking behaviours and interactions, and 
ownership perception are dynamic and influenced over time by each other, and by positive or 
negative feedback from the cat’s behaviour. For example, if a person feeds a new, apparently 
unowned cat, the cat may become more friendly and approachable. Because of this, the person may 
then start to interact with the cat, which will positively reinforce the developing relationship, 
leading to more complex interaction and a greater chance of the person perceiving ownership. In 
contrast, if a cat is fearful or aggressive, interaction and some caretaking behaviours (such as 
vaccination and others that require handling) are probably less likely, with consequent effects on 
ownership perception. The proposed model provides a foundation for building better understanding 
of causes of ownership perception, and could act as the basis for future research. The model could 
be developed further by addition of potentially important factors that might influence ownership 
perception such as education about cat ownership/care. Elements from the Theory of Planned 
Behaviour (Ajzen, 1991) might also be added, including attitudes toward various cat behaviours, 
subjective norms, and perceived behavioural control. Longitudinal panel studies, with large 
numbers of respondents assessed repeatedly over time, would be needed to test and validate the 
model. 
As with all studies in this field, difficulties in recruiting participants for this study resulted in both a 
relatively small number of participants and uncertainty about the representativeness of the study 
population in relation to all cat surrenderers. It is difficult to recruit people to discuss the surrender 
of a cat (DiGiacomo, Arluke and Patronek, 1998; Segurson, Serpell and Hart, 2005), probably 
because many people are upset at the loss, or feel guilty, and so do not want to participate. Those 
who do consent are likely to represent a biased sample; it seems likely that those who care enough 
about the cat and/or cats in general to overcome their guilt or distress for the greater good are more 
likely to participate. All research that relies on voluntary participation to answer questionnaires 
faces the same problems. Research findings from such studies nevertheless can provide valuable 
empirical data that can guide more detailed investigations. This study, although pilot in nature, has 
produced empirical evidence that substantiates previous suggestions that a substantial proportion of 
cats admitted to shelters as “strays” are in fact semi-owned (Alberthsen et al., 2013; Marston and 
Bennett, 2009). Larger studies using more representative samples of surrenderers are needed to 
further investigate humans’ relationships with surrendered cats, and the contribution of semi-owned 
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cats to shelter intakes. Larger sample sizes would allow use of more complex multivariable 
statistical models, and more representative samples would reduce risk of selection bias and also 
increase external validity. However, such samples may be impossible to obtain using standard 
research methodologies that, for ethical reasons, demand voluntary participation. The routine 
collection of more specific information for all surrendered cats could be achieved as part of the 
obligatory shelter admission procedures, and may enable researchers to circumvent some of the 
issues inherent in data collection in this research area. The results presented in this study could be 
used to guide the framing of additional routine admission questions. For example, recording 
additional information from surrenderers—about association time, cat feeding and frequency and 
other caretaking behaviours shown to the cat—would provide enough information for conclusive 
answers to build on the findings from this study. Such information would also provide an estimate 
of the contribution of semi-owners to shelter intake, and this could be valuable at a local level, 
enabling each shelter to implement strategies that are more likely to be effective in their specific 
geographic area. 
4.6 Conclusions 
Among people surrendering cats to RSPCA shelters in Australia, active acquisition of cats strongly 
predicts perceived ownership status and association time is also strongly and positively associated 
with ownership perception. Many of the cats being surrendered to RSPCA shelters as unowned are 
“semi-owned”. Most owners and many non-owners feel responsible for and are attached to the cat 
they surrender. 
Identified determinants of ownership perception - acquisition method, association time, a close 
relationship with the cat, responsibility for the cat’s care, age of surrenderer, and increasing 
numbers of caretaking and interaction behaviours shown to the surrendered cat - were used to 
develop a model for perception of ownership. The model highlights the complexities of ownership 
perception and provides a foundation for building a better understanding of humans’ relationships 
with surrendered cats. This, in turn, may inform more targeted and effective intervention strategies 
to reduce cat intake into shelters and promote cat welfare. 
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5 Chapter 5: What to do with an unowned cat? Reasons that people surrender 
cats to Australian animal shelters and barriers to assuming ownership of 
these cats 
5.1 Abstract 
Thousands of cats are surrendered to shelters every year; most are cats identified as unowned and 
the surrender reason for these cats is usually simply recorded as “stray”. Information about reasons 
for surrender of unowned cats and barriers to assuming ownership could help inform strategies to 
reduce the number of cats surrendered. A cross-sectional study was conducted with people 
surrendering cats to four Australian animal shelters. Surrenderers of unowned cats commonly gave 
surrender reasons that related to concern for the cat and its welfare and 17% of non-owners had 
seriously considered adopting the cat. Barriers to assuming ownership most commonly related to 
responsible ownership concerns, reinforcing that non-owners cared for the cat. Owners surrendering 
cats gave mostly human-related reasons for surrender, such as accommodation-related reasons. 
Unwanted kittens commonly contributed to the decision to surrender for both owners and non-
owners. Consequently, the introduction of proactive programs to reduce numbers of unwanted 
kittens born could reduce cat surrender. Non-owners gave more surrender reasons than owners, 
although many owners also gave multiple surrender reasons. This highlights the multifactorial 
nature of the decision making process leading to surrender and demonstrates that recording only one 
reason for surrender does not capture the complexity of reasons. Pre-surrender interviews could 
facilitate collection of more detailed data and allow shelters to determine if assistance might help 
avoid or delay the surrender, increasing the chance of a positive outcome. Additional statistical 
analysis of detailed surrender data could also provide information to guide future strategies to 
reduce numbers of cats surrendered. 
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5.2 Introduction 
Many thousands of cats are surrendered to animal shelters every year and many of these are 
euthanased (Royal Society for the Prevention of Cruelty to Animals (RSPCA) Australia, 2013). The 
majority are surrendered to animal shelters by the general public and are recorded by shelter staff as 
“stray” because they are surrendered by a person who does not consider themselves to be the owner 
or owner’s agent (Alberthsen et al. 2013). The large number of unwanted cats and the resulting 
euthanasia of healthy animals result in financial (Australian Companion Animal Council, 2009; 
Alberthsen et al., 2013), social, and moral costs (Regan, 1983; Rohlf and Bennett, 2005; Rogelberg 
et al., 2007; Baran et al., 2009), and welfare issues for the cats (Griffin, 2001), highlighting the need 
for more research to address unwanted cat issues (Griffin, 2001).  
Most research into cat surrender reasons has been undertaken in the United States of America (Coe 
et al., 2014) and, although reports relating to cat surrender in Australia are available (Marston and 
Bennett, 2009; Alberthsen et al., 2013), there is little published information on reasons for cat 
surrender in Australia. It is likely that there are geographical differences in reasons for companion 
animal relinquishment (Coe et al., 2014), possibly as a result of cultural, environmental, economic 
and social differences. Consequently, extrapolation of research about reasons for surrender from 
other countries may not provide an accurate foundation on which to base intervention strategies 
aimed at reducing cat surrender in Australia. Previous research internationally has found that both 
human-related (for example accommodation- related, personal and financial reasons) and cat-
related factors (for example unwanted kittens or cat health or behaviour) contribute to the surrender 
of owned cats, although the relative frequency of these differ between studies (Patronek et al., 1996; 
DiGiacomo, Arnold and Patronek, 1998; Scarlett et al., 1999; Salman et al., 2000; Shore, Petersen 
and Douglas, 2003; Casey et al., 2009). To the authors’ knowledge, no published studies have 
explored reasons for people surrendering cats for which they do not perceive ownership to shelters, 
even though these cats comprise the majority of cats admitted to most shelters (Alberthsen et al. 
2013). 
Semi-ownership is a term used to describe the situation where people provide care to cats for which 
they do not perceive ownership (Toukhsati, Bennett and Coleman, 2007). This population of cats 
are generally not sterilised (Haspel and Calhoon, 1990; Toukhsati, Bennett and Coleman, 2007; 
Toukhsati et al., 2012a) and are thought to contribute considerably to the unwanted cat population 
(Toukhsati, Bennett and Coleman, 2007; Alberthsen et al., 2013). Factors underlying semi-owners’ 
decisions to surrender rather than retain and assume ownership for the cat they care for have not 
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been described. Exploring the reasons for owned cat surrender has resulted in recommendations for 
strategies to reduce this phenomenon (Patronek et al., 1996; Salman et al., 1998; Scarlett et al., 
1999; Salman et al., 2000; Scarlett et al., 2001; Casey et al., 2009). Similar benefits may be gained 
from obtaining equivalent information from surrenderers of unowned cats, particularly cat “semi-
owners”. Human-cat bonds exist not only between cat owners and their cats but also between cats 
and people who care for them but do not perceive ownership, such as cat semi-owners and cat 
colony caretakers (Haspel and Calhoon, 1990; Zasloff and Hart, 1998; Centonze and Levy, 2002; 
Toukhsati, Bennett and Coleman, 2007). An understanding of the reasons the human-cat bonds are 
weakened and cats are surrendered is important for the development of effective intervention 
strategies to reduce the number of cats surrendered (Scarlett, 2008; Sharkin and Ruff, 2011). The 
objectives of this study were three-fold: to describe reasons for surrender of both unowned and 
owned surrendered cats to Australian animal shelters, to compare reasons for surrender between 
unowned and owned surrendered cats, and to describe the reasons people give for not wanting to 
keep/assume ownership of unowned cats they are surrendering (hereafter these latter reasons are 
referred to as “barriers to assuming ownership”). 
5.3 Methods 
5.3.1 Study design and data collection 
A cross-sectional study was conducted among people surrendering cats to Australian RSPCA 
shelters in Sydney, Melbourne and Brisbane between February 1st and September 30th 2012. The 
study was approved by the University of Queensland Ethics Committee (project number 
2011001160). The same methodology and participants (n=141) were used as previously described 
in detail elsewhere (Zito et al., 2015). In brief, people surrendering cats were asked by admission 
staff at that time if they would participate in the study and, if they consented, all cats surrendered on 
that day by the participant were enrolled. Surrenderers were only eligible for enrolment once and, if 
they had already participated, further cats surrendered by them at later dates were not enrolled. Data 
were collected from consenting participants using a standardised questionnaire administered one to 
eight weeks after the day they were asked to participate; the questionnaire was administered by 
telephone interview (n=128 participants) or through a web site (n=13). Both forced choice and open 
ended questions were used to obtain cat-level data (answers to cat specific questions, for example 
reasons for surrender of that specific cat) which were collected for each cat being surrendered, 
along with surrenderer-level data (for example, respondent demographics as reported in Zito et al., 
2015). All responses were entered directly into a digitised questionnaire (Qualtrics, 2012). Data 
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from the two data collection methods were pooled for analyses as there were no major differences 
between these sub-groups in distributions of surrender reasons (Zito et al., 2015). 
Cats were divided into two groups based on the surrenderers’ perceived ownership of the 
surrendered cat. This was based on the respondent’s level of agreement on a five point Likert scale 
with the statement “I consider myself to be the owner of the cat”. As responses to this question were 
bimodal and highly polarised, the Likert scale was converted to a dichotomous outcome; 
surrenderers who strongly or somewhat agreed with the statement were categorised as perceiving 
they owned the cat. Surrenderers who neither agreed nor disagreed or somewhat or strongly 
disagreed with the ownership statement were categorised as perceiving they did not own the cat 
(and the surrendered cat was categorised as “unowned”). 
Each surrenderer was asked to rate how much each of a series of possible reasons for surrender 
contributed to their decision to surrender the cat/s that they surrendered on the day they were asked 
to participate (on a Likert scale of 1-5, where 1 = “a lot” and 5 = “not at all”). Surrenderers of 
owned cats were offered 10 possible surrender reasons (9 specific reasons and “Other”) (Table 5-1) 
while surrenderers of unowned cats were offered 14 possible reasons (13 specific reasons and 
“Other”) (Table 5-2). Results for each possible reason are reported only for those surrenderers that 
indicated the degree of contribution of that possible reason. For simplicity of reporting, reasons that 
contributed a lot or quite a lot to the decision to surrender are referred to here as strong reasons and 
those reasons that contributed somewhat or a little are referred to here as weak reasons. As well as 
the possible specific surrender reasons, the questionnaire offered surrenderers an “other” reason, 
asked them to rate how much any other reason contributed to their decision to surrender, and gave 
them the option to explain their other reasons in a free-text field. Those surrenderers who did not 
nominate other reasons, or answered “not at all” to “Other” were considered not to have additional 
reasons for surrender of that cat.  
Motivations for not wanting to keep (and assume ownership of) unowned cats being surrendered 
were considered to be potentially different to the reasons for surrendering that cat, as these are 
barriers to assuming ownership rather than reasons for surrender. Therefore, each surrenderer of an 
unowned cat was also asked to rate (on a five point Likert scale) how much each of a series of 
possible reasons contributed to their decision not to keep the cat (“I do not like cats”, “I do not want 
a cat”, “I did not like this cat”, “I think that having a cat is too expensive”, “I already have pets and 
could not have another”, “I think it is too much responsibility to have a cat” and “I could not have a 
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cat in my current accommodation”). The surrenderer was also given an “other” option, as for 
surrender reasons. 
5.3.2 Statistical analyses 
Statistical analyses were performed using Stata (version 12.1, StataCorp, College Station, Texas 
77845 USA). Within owned cats, distributions of responses were compared between reasons with 
pair-wise Wilcoxon’s matched-pairs signed-rank tests, using the Stata -signrank- command. P-
values were adjusted for multiple pair-wise comparisons using the Benjamini-Hochberg Step-up 
False Discovery Rate method, with the Etcetera module in WinPepi (version 11.11; Abramson, 
2011). The same methods were used separately for unowned cats.  
Distributions of responses for each potential surrender reason were compared between owned and 
unowned cats using proportional odds models, with the -ologit- command in Stata. Robust standard 
errors that accounted for clustering of cat with surrenderer were used. The exponentiated 
coefficients from these models estimated the effect of being owned (relative to unowned) on the 
odds of cats having a particular degree of contribution (i.e. a little, somewhat, quite a lot, or a lot) or 
higher compared with the odds of a lower degree of contribution. These are based on the 
assumption that the ratio of these odds is the same if each degree of contribution is used as a 
cutpoint (the proportional odds assumption). For each potential reason, this assumption was 
checked by comparing the log-likelihoods of the proportional odds model and the corresponding 
multinomial logit model, using the likelihood ratio test without accounting for clustering of cat with 
surrenderer. For the possible surrender reason, cat’s behaviour, there was evidence of non-
proportional odds as indicated by a low p-value from the likelihood ratio test, so results from the 
multinomial logistic model (rather than from the proportional odds model) with robust standard 
errors that accounted for clustering of cat with surrenderer were used. For two variables (cat 
allergies and concern about the risk cat posed to a baby or child), most surrenders selected “not at 
all”, resulting in sparse or zero counts for some answer combinations, and so distributions of binary 
variables (with the surrender reason for each cat scored as either a lot/quite a lot or somewhat/a 
little/not at all) were compared between surrenderers of owned and unowned cats using exact 
logistic regression. Conditional probability tests were used; P-values were calculated using the mid-
P rule as recommended by Agresti (2007). Where surrenderers did not provide a response for a 
particular surrender reason, the cat was excluded from analyses of that possible reason because it 
was not possible to know what response category they fell into. 
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Correlations in responses to different possible surrender reasons within cats were assessed using 
Spearman’s correlation coefficients, with Stata’s -spearman- command. For each pair of possible 
reasons, all cats (owned and unowned) for which the surrenderer selected a response for both 
possible surrender reasons were included.  
The number of strong reasons that each surrenderer identified as having contributed to the surrender 
were calculated for all cats. Mean numbers of strong reasons that contributed to the decision to 
surrender were then compared between owned and unowned cats using linear regression, with 
surrenderer fitted as a random effect using Stata’s -xtreg- command. For unowned cats, surrenderers 
were offered four more possible reasons (“not my cat”, “concerned for cat”, “thought cat would be 
better off in shelter” and “did not want cat around”) so the comparison of the numbers of strong 
reasons that contributed to the decision to surrender was repeated, accounting for this by converting 
the number of reasons for each respondent to a proportion of the total number of possible reasons 
offered (10 for owned cats and 14 for unowned cats). The distributions of these proportions were 
then compared between surrenderers of owned and unowned cats using the Mann-Whitney U test.  
All cats were retained in the descriptions and analyses rather than just one cat surrendered by each 
respondent, as answers to cat-level questions were specific to each individual cat. Some of the 
statistical procedures used in analysis (Wilcoxon’s matched-pairs signed-rank tests, exact logistic 
regression models, Spearman’s correlation coefficients, and the Mann-Whitney U test) did not 
account for clustering of cat with surrenderer. Accordingly, p-values from these analyses may be 
smaller than if all cats had been statistically independent of each other. However, these procedures 
were used because they were otherwise the most appropriate approaches and because effects of 
disregarding this clustering on the calculated p-values were probably small as the mean number of 
cats per surrenderer was close to 1 (1.29 when all cats and surrenderers were considered).  
5.4 Results 
5.4.1 Demographics of surrenders and cats 
In total, 140 surrenderers were enrolled in the study (one of the participants from the previously 
described 141 participants was excluded as the majority of the cat level data for the cat they 
surrendered was missing). These 140 respondents surrendered a total of 177 cats on the day they 
were asked to participate: 116 respondents surrendered one cat, 14 surrendered two cats, nine 
surrendered three cats and one respondent surrendered six cats. For 55 of these cats, the surrenderer 
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considered that they were the owner; for the remaining 122 cats, the surrenderer considered that 
they were not the owner. Of the 25 respondents who surrendered multiple cats, all but one 
surrendered only owned or only unowned cats, one respondent surrendered both an owned cat and 
an unowned cat. 
Most respondents (66%; 91/138) were female, with a median age group of 36-55 years old and the 
majority (62%; 86/139) were employed. Of those 55 cats whose surrenderer identified themselves 
as the owner, 5% (3/55) had been owned by the surrender for less than a month, 56% (31/55) for 1 
month to <12 months, and 38% (21/55) for >12 months. Of those 122 cats whose surrenderer 
identified themselves as non-owners, three cats did not have their association time with their 
surrenderer recorded. Of the remaining 119 cats, 61% (73/119) had been associated with their 
surrender for less than a month, 34% (41/119) for 1 month to <12 months, and 4% (5/119) for >12 
months. The sex of the surrendered cat was known for 78% of owned cats (43/55) and 26% of 
unowned cats (32/122). Of these, the majority of both owned cats (26/43) and unowned cats (17/32) 
were male. The majority of both owned (44/55) and unowned cats (100/122) surrendered by 
respondents were considered to be adult cats by their surrenderer. Of those cats whose surrenderer 
indicated the cat’s specific age group (49 owned cats and 82 unowned cats) most owned cats were 
identified as one to seven years old (43%; 21/49) and most unowned cats between 6-11 months old 
(38%; 31/82). 
5.4.2 Reasons for surrender 
Owned cats 
For 53 of the 55 owned cats, the number of strong reasons which contributed to their decision to 
surrender the cat were able to be calculated (two cats had missing data for these questions). For 
49% (26/53) of these owned cats, multiple strong reasons contributed to their owner’s decision to 
surrender; 38% (20/53) had just one strong reason (Figure 5-1) and for 7 cats, owners only offered 
reasons that contributed weakly to their decision. The most commonly reported strong reasons were 
accommodation-related (47%; 24/51), personal (such as relationship breakdown, job loss, tragedy, 
28%: 14/50) and financial (24%; 11/50) (Table 5-1). Of the 24 cats whose owners cited 
accommodation-related reasons as a strong reason contributing to the surrender, a specific reason 
was recorded for 19 cats. Inability to find suitable accommodation was the predominant reason, 
being reported by 79% (15/19). 
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Figure 5-1: Number of reasons that contributed a lot or quite a lot to the decision to 
surrender, out of a potential 10 reasons, for 53 owned cats. 
 
Cat behaviour strongly contributed to the surrender decision for 16% (8/51) of owned cats; most 
commonly aggression and house soiling (which contributed to owned cat surrender for three and 
four cats respectively). It was uncommon for cat allergies, cat health, concern about the risk the cat 
posed to a baby or child, and human health reasons to contribute to the decision to surrender an 
owned cat. 
For ten owned cats, “other reasons” strongly contributed to the decision to surrender (18%; 10/55), 
and for most of these (7/10), it was because the surrenderer did not feel they could care for the cat 
appropriately.  
Of the 55 owned cats, the owner considered 11 were kittens. Excessive kitten numbers or being 
unwanted strongly contributed to the decision to surrender two of these kittens but for the remaining 
nine kittens, their surrenderers did not indicate that excessive kitten numbers or the kitten being 
unwanted contributed to the decision to surrender the kitten. 
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Table 5-1: Descriptive statistics for reasons for surrender of owned cats. 
  Contribution of reason to decision to surrender
 
owned cats %(n)
1 
Surrender reason
2
 
 
A lot/ quite a 
lot 
Somewhat/ a 
little 
Not at all 
Significance of 
pair-wise 
comparisons
3
 
      
Accommodation-related reasons 
(n = 51) 
 
47 (24) 10 (5) 43 (22) b 
Other personal reasons (n = 50)
4  28 (14) 22 (11) 50 (25) b,e,g 
Financial reasons (n = 51)  24 (12) 6 (3) 71 (36)
 
c,d,e 
Unwanted kittens
5
 (n = 16)  19 (3) 6 (1) 75 (12) a,b,c 
Cat allergies (n = 50)  18 (9) 0 82 (41) a,d,g 
Other reasons (n = 55)  18 (10) 2 (1) 80 (44) b,e,f,g,h 
Cat’s behaviour (n = 51)  16 (8) 10 (5) 75 (38) a,c,f 
Cat’s health (n = 50)  8 (4) 0 92 (46) a,f 
Concern about the risk cat posed 
to a baby or child (n = 50) 
 
8 (4) 2 (1) 90 (45) a,d 
Human health reasons
6 
(n = 49)  6 (3) 6 (11) 88 (43) a,d,h 
      
1
 Percentages do not always sum to 100% due to rounding. 
2 
The distribution for each surrender reason differed significantly (P-value adjusted for multiple pair-wise 
comparisons <0.05) from the distribution for each other surrender reason except for surrender reasons with 
common superscripts. The superscripts do not indicate the magnitude of differences between the variable 
distributions, just whether they were significantly different. 
3
 Numbers are less than 55 when some surrenderers did not select a response for the cat. 
4 
Other personal reasons included reasons such as relationship breakdown, job loss, personal tragedy, etc. 
5 
There were unwanted kittens, excessive numbers of kittens or the cat had a litter of kittens, resulting in the 
surrender of either cats or kittens. 
6 
Other than allergies. 
 
Unowned cats 
For 121 of the 122 unowned cats, the number of strong reasons which contributed to their decision 
to surrender the cat were able to be calculated (one cat’s surrenderer cited only reasons which 
contributed weakly to their decision to surrender). Nearly all surrenderers of the remaining 
unowned cats (96%; 117/121) cited multiple strong reasons for their decision to surrender (Figure 
5-2). The mean number of strong reasons per cat (3.4) was significantly higher than that for owned 
cats (1.6), as were the proportions of the total number of possible reasons offered (14 possible 
reasons for unowned cats and 10 for owned cats; p<0.01 for both analyses).  
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Figure 5-2: Number of reasons that contributed a lot or quite a lot to the decision to 
surrender, out of a potential 14 reasons, for 121 unowned cats. 
 
For unowned cats, the most common strong surrender reasons were “not my cat” (85%; 99/117), 
concern for the cat (72%; 83/116) and the surrenderer’s belief that the cat would be better off in the 
shelter (59%; 68/116 cats), while financial reasons, accommodation-related reasons, concern about 
the risk the cat posed to a baby or child and the cat’s health did not commonly contribute to the 
decision (Table 5-2). Excessive kitten numbers or unwanted kittens contributed to the decision to 
surrender 29% (30/104) of unowned cats. Of the 22 unowned cats that the surrenderer considered 
kittens, excessive kitten numbers or being unwanted strongly contributed to the decision to 
surrender 13 of these kittens but for the remaining nine kittens, their surrenderers did not indicate 
that excessive kitten numbers or the kitten being unwanted contributed to the decision to surrender 
the kitten. Unacceptable cat behaviour contributed to the decision to surrender 26% (30/116) of 
unowned cats, respectively. For the 30 unowned cats where cat behaviour contributed strongly to 
the decision to surrender, the predominant behavioural reasons were aggression to other animals 
(12/30) and soiling in the house or garden (11/30). For 26% (32/122) of unowned cats, the 
surrenderer volunteered “other reasons” as strong contributors to their decision to surrender, with 
reasons relating to other pets (9/32) and concerns about wildlife (9/32) predominating.  
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Table 5-2: Descriptive statistics for reasons for surrender of unowned cats. 
 
 Contribution of reason to decision to surrender
 
unowned
 
cats %(n) 
Surrender reason
1
 
 
A lot/ quite a 
lot 
Somewhat/ a 
little 
Not at all 
Significance of 
pair-wise 
comparisons
2
 
Not my cat
3
 (n=117)  85 (99) 9 (11) 6 (7) a 
Concerned for cat
3 
(n = 116)  72 (83) 18 (21) 10 (12) a 
Thought cat would be better off 
in shelter
3
 (n =116) 
 
59 (68) 23 (27) 18 (21)  
Did not want cat around
3
 (n = 
116)
  
 
45 (52) 9 (10) 47 (54)
 
 b 
Unwanted kittens
4
 (n = 104)  29 (30) 7 (7) 64 (67) c,d 
Other reasons (n = 122)   26 (32) 2 (3) 71 (87) b, d 
Cat’s behaviour (n = 116)   26 (30) 6 (6) 69 (80) c 
Financial reasons (n = 74)   16 (12) 14 (10) 70 (52) c,e 
Accommodation-related reasons 
(n = 75)  
 
13 (10) 6 (4) 81 (61) e,f 
Cat’s health (n = 89)   12 (11) 1 (1) 87 (77) e,f 
Other personal reasons
5
 (n = 74)  4 (3) 5 (4) 91 (67) f,h 
Cat allergies (n = 74)   1 (1) 3 (2) 96 (71) g,h 
Human health reasons
6 
(n = 74)  1 (1) 3 (2) 96 (71) g 
Concern about the risk cat posed 
to a baby or child (n = 74)  
 
0 3 (2) 97 (72) g 
      
      
1
 Numbers are less than 122 when some surrenders did not select a response. 
2
 The distribution for each surrender reason differed significantly (P-value adjusted for multiple pair-wise 
comparisons <0.05) from the distribution for each other surrender reason except for surrender reasons with 
common superscripts. The superscripts are not an indication of the scale of difference between the variable 
distributions, just whether they were significantly different. 
3 
These options were only given to surrenderers surrendering cats they considered unowned. 
4 
There were unwanted kittens, excessive numbers of kittens or the cat had a litter of kittens, resulting in the 
surrender of either cats or kittens. 
5 
Other personal reasons included reasons such as relationship breakdown, job loss, personal tragedy, etc. 
6 
Other than allergies. 
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5.4.3 Comparisons of owners’ and non-owners’ reasons for surrender  
Accommodation-related reasons contributed more strongly to the decision to surrender for owned 
cats than unowned cats (odds ratio 5.6; 95% CI 2.3 to 13.7; P<0.01). Personal reasons also 
contributed more strongly to the decision to surrender owned cats than unowned cats (odds ratio 
9.9; 95% CI 3.5 to 28.1; P<0.001), as did allergies (odds ratio 15.7; 95% CI 2.5 to 358.5; p<0.01), 
and perceived risk to a child or baby (odds ratio 8.3; 95% CI 1.4 to infinity; p=0.01). The 
contributions of other reasons for surrender did not differ significantly (p>0.5) between owned and 
unowned cats. 
5.4.4 Correlations between surrender reasons 
Negative correlations were found between three pairs of variables: surrenderer’s concern for the cat 
and not wanting the cat on their property (r [correlation coefficient] = -0.45); surrenderer thinking 
that the cat would be better off in the shelter and the cat’s behaviour (-0.44); surrenderers’ concern 
for the cat and the cat’s behaviour (-0.56). Positive correlations were found for two pairs of 
variables: the surrenderer not wanting the cat on their property and the cat’s behaviour (r 
[correlation coefficient] = 0.60); and the surrenderer thinking that the cat would be better off in the 
shelter and concern for the cat (0.66; Table 5-3). 
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Table 5-3: Correlations between possible reasons for surrender. 
 
Not my 
cat
1
  
Did not want 
cat around
1
 
Concerned 
for cat
1
 
Thought cat 
would be better 
off in shelter
1
 
Unwanted 
kittens
3 
Cat’s 
behaviour 
Cat’s 
health 
Accommodation-
related reasons 
Financial 
reasons 
Concern about the 
risk cat posed to a 
baby or child 
Cat 
allergies 
Human 
health 
reasons
4 
Did not want cat around
1 0.39 
(<0.01)
2            
Concerned for cat
1 
 
-0.05 
(0.56) 
-0.45 
(<0.01) 
          
Thought cat would be 
better off in shelter
1
  
-0.09  
(0.31) 
-0.30 
(<0.01) 
0.66 
(<0.01) 
         
Unwanted kittens
3
  
-0.38 
(<0.01) 
-0.16 
(0.11) 
0.04 
(0.69) 
-0.15 
(0.14) 
        
The cat’s behaviour  
0.26 
(<0.01) 
0.60 
(<0.01) 
-0.56 
(<0.01) 
-0.44 
(<0.01) 
-0.21 
(0.02) 
       
The cat’s health  
-0.18 
(0.10) 
-0.14 
(0.20) 
0.24 
(0.03) 
0.32 
(<0.01) 
-0.02 
(0.85) 
-0.08 
(0.33) 
      
Accommodation-related 
reasons  
-0.06 
(0.63) 
-0.21 
(0.08) 
0.23 
(0.05) 
0.29 
(<0.01) 
-0.34 
(<0.01) 
-0.08 
(0.37) 
-0.15 
(0.10) 
     
Financial reasons  
0.10 
(0.39) 
-0.16 
(0.18) 
0.05 
(0.68) 
-0.10 
(0.42) 
0.35 
(<0.01) 
-0.20 
(0.02) 
-0.08 
(0.39) 
-0.19 
(0.04) 
    
Concern about the risk cat 
posed to a baby or child 
0.00 
(1.0) 
0.18 
(0.12) 
0.00 
(1.00) 
0.06 
(0.61) 
-0.01 
(0.91) 
0.17 
(0.07) 
0.03 
(0.75) 
0.05 
(0.61) 
0.09 
(0.30) 
   
Cat allergies  
0.00 
(1.0) 
-0.07 
(0.54) 
0.18 
(0.12) 
0.22 
(0.06) 
0.00 
(0.98) 
-0.17 
(0.06) 
0.06 
(0.49) 
-0.15 
(0.11) 
0.11 
(0.23) 
0.14 
(0.12) 
  
Human health reasons
4 0.00 
(1.0) 
0.08 
(0.51) 
0.18 
(0.12) 
0.22 
(0.06) 
-0.17 
(0.14) 
0.01 
(0.89) 
0.10 
(0.26) 
-0.03 
(0.75) 
0.02 
(0.9) 
0.18 
(0.04) 
0.41  
(<0.01) 
 
Other personal reasons 
 
0.12 
(0.32) 
0.07 
(0.57) 
0.07 
(0.57) 
0.15 
(0.15) 
-0.27 
(0.02) 
-0.03 
(0.71) 
-0.03 
(0.77) 
0.37 
(<0.01) 
0.11 
(0.22) 
0.28 
(<0.01) 
0.41 
(<0.01) 
0.26 
(<0.01) 
All cats where the surrender selected a response for both surrender reasons were included. Numbers of cats used in pair-wise correlations varied from 73 to 138. 
1
 These options were only given to surrenderers surrendering cats they considered unowned.
 
2 
Correlation coefficient (p-value) 
3
 There were unwanted kittens, too many kittens or the cat had a litter of kittens, resulting in the surrender of either cats or kittens  
4 
Other than allergies
 
131 
5.4.5 Barriers to assuming ownership of unowned cats (reasons for not wanting to keep 
unowned cats) 
For 117 of the 122 unowned cats, the surrenderer responded to the question asking whether they 
considered keeping the cat. Of these, 13% had given keeping the cat a lot of consideration (15/117), 
4% (5/117) quite a lot, 7% (8/117) somewhat, 24% (28/117) a little and 52% (61/117) none. It was 
common for multiple reasons to contribute a lot or quite a lot to the decision not to keep the cat 
(41%; 51/122). Of the 111 surrenderers who gave further details about the reasons that contributed 
to their decision not to keep the unowned cat, the most common reason was already having pets and 
not being able to have another (48%; 53/111) (Table 5-4). The surrenderers of 78 unowned cats 
reported a reason other than the choices provided that contributed a lot or quite a lot to the decision 
not to keep the cat and gave details; the most commonly described “other reasons” were the cat’s 
behaviour (lack of sociability, aggression to other cats or people; 19%; 15/78), family issues (13%; 
10/78) and concerns about wildlife (12%; 9/78).  
 
Table 5-4: Reasons that contributed to the decision to not keep/adopt unowned cats (n = 111). 
 
 Contribution of reason 
 
A lot/quite a lot 
% (n) 
Somewhat/ a 
little 
% (n) 
Not at all 
% (n) 
     
Already have pets and could not have 
another 
 
48 (53) 7 (8) 45 (50) 
Did not want a cat
 
  10 (11) 14 (16) 76 (84) 
Could not have a cat in current 
accommodation 
 
8 (9) 4 (4) 88 (98) 
Think having a cat is expensive  7 (8) 6 (7) 87 (96) 
Do not like cats
  5 (5) 8 (9) 87 (97) 
Did not like this particular cat  5 (5) 5 (5) 91 (101)
 1
 
Think that it is too much responsibility to 
have a cat  
 
5 (5) 4 (4) 92 (102) 
1
Percentages do not always sum to 100% due to rounding 
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5.5 Discussion  
This study highlighted important differences between owners and non-owners of surrendered cats. 
The most common reasons for surrender given by cat owners were human-related — 
accommodation-related, personal, and financial reasons — results that are consistent with findings 
from other research into reasons for surrender of owned cats (Miller et al., 1996; Salman et al., 
1998; Shore, Petersen and Douglas, 2003; Marston and Bennett, 2009). Accommodation and 
personal reasons contributed significantly more to the decision to surrender owned compared to 
unowned cats. The observation that for almost half of the owned cats, accommodation contributed 
strongly suggests that directing resources towards improving the availability of pet-friendly 
accommodation and providing adoption counselling that incorporates advice on pet-friendly 
accommodation would be worthwhile in reducing numbers of owned cats surrendered (Shore, 
Petersen and Douglas, 2003). Financial reasons also commonly contributed to owners’ decisions to 
surrender their cat. It is possible that some of these owners may benefit from financial aid to care 
for their cat. Food banks (Sacramento Pet Food Bank, 2011; Bi-state Pet Food Pantry, 2014; Project 
Maddie, 2014) and low cost health care (Lort Smith, 2014; The Humane Society of the United 
States, 2014) are provided by some animal welfare organisations to try and address financial issues 
leading to surrender, but access to these programs is very limited geographically.  
In contrast, for unowned cats, the surrenderer most commonly gave reasons that were related to 
concern for the cat and its welfare, with the majority believing the cat would be better cared for by 
the shelter. There was also a positive correlation between the surrenderer thinking that the cat would 
be better off in the shelter and concern for the cat. These findings suggest that the surrenderers of 
unowned cats in this study commonly acted because they cared for the cats, as has been reported for 
non-owners who feed/care for cats and who continue to feed/care for the cats and do not surrender 
them (Zasloff and Hart, 1998). It seems that non-owners surrendering cats also believed surrender 
would result in a good outcome for the cat. In reality, the outcome for “stray” cats is more often 
euthanasia than rehoming, with 67% of cats admitted as “strays” euthanased at RSPCA shelters in 
Queensland in 2006-2008 (Alberthsen et al. 2013). Anecdotal evidence suggests that when a shelter 
informs an owner surrendering their cat that the cat will be euthanased, it does not change the 
owner’s mind and they nevertheless still surrender the cat (Scarlett, 2008). It has been suggested 
that this may be because the owner has struggled with the decision for an extended period before 
the surrender (DiGiacomo, Arluke and Patronek, 1998), but it is unknown if this is also true for 
non-owners. Such an approach, however, may result in a poor outcome for the cat; it carries a risk 
that the surrenderer will take the cat somewhere else or abandon it. 
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In this study, most surrenderers of unowned cats and nearly half of the surrenderers of owned cats 
gave multiple strong reasons for their decision to surrender. This finding is consistent with research 
investigating surrender of owned cats (DiGiacomo, Arluke and Patronek, 1998; Scarlett et al., 1999; 
Shore, Petersen and Douglas, 2003), and it highlights the complexity and multifactorial nature of 
the decision making process that precedes surrender as well as the intractable nature of the problem. 
The number of reasons involved in the decision to surrender differed significantly between non-
owners and owners, with just over half of owners offering only one reason. DiGiacomo, Arluke and 
Patronek (1998) studied the reasons for surrender of owned cats and concluded that, if only one 
reason was given, that reason may not be the primary reason for relinquishment. The complex 
nature of surrender decisions and the multiple contributing reasons demonstrated in this study 
suggest there may be benefits if shelters implemented admission procedures that incorporate a pre-
surrender interview. Pre-surrender interviews may help shelter staff to determine if assistance can 
be provided to owners, which might help the owner avoid the surrender and allow them to retain 
their cat. Assistance could be provided for a number of common concerns that lead to surrender, 
such as providing affordable food and health care for the cat, and providing help with behavioural 
problems or family-pet conflicts (for example, concerns about the introduction of the cat to a new 
baby). This may be a cost-effective strategy for the shelter as it avoids the costs of admitting, caring 
for, and rehoming surrendered cats. However, this strategy would only be effective if the reasons 
for the surrender are identified by the shelter, and if they are reasons that can be resolved with the 
shelter’s assistance. Pre-surrender interviews may also be a beneficial addition to the admission 
procedure for unowned cats as it allows a shelter to ask if the surrenderer may be able to offer 
assistance, such as fostering the cat until more space is available at the shelter or until kittens are 
weaned. If the surrenderer is in a position to help, this may avoid overcrowding at the shelter and 
euthanasia of healthy but unweaned kittens, which are often not accepted by shelters. Pre-surrender 
interviews need not be rigidly implemented; flexibility may be necessary to protect a cat’s welfare 
in situations where surrender is unavoidable or urgent or an interview is not possible. These kind of 
programs have already been introduced by some shelters (Animal Welfare League of Queensland, 
2011; Jacksonville Humane Society, 2014; RSPCA Queensland, 2014), with some apparent 
success. For example, live release rates (percentages of surrendered cats that leave the shelter alive 
through adoptions, outgoing transfers or return to owner/guardian) for cats in Queensland RSPCA 
shelters have increased from 56% to 81% since these kinds of programs were introduced (personal 
communication, Executive Manager, RSPCA Queensland, October 2014), although the contribution 
of pre-adoption interviews to this improvement is not known. 
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Our finding that, for both owned and unowned cats, the most common cat behaviours contributing 
to surrender were aggression and soiling, is consistent with other reports about owner-surrendered 
cats (Salman et al., 1998; Casey et al., 2009). However, the cat’s behaviour was given as a reason 
for surrender for only 8% of owned cats compared with 26% of unowned cats. In previous reports, 
behavioural reasons contributed to surrender of widely varying percentages of owned cats, 
including 8% (Luke, 1996), 16% (Casey et al., 2009) and 33% (Salman et al., 1998). The finding 
that owners predominantly gave human-related reasons for their decision to surrender and were less 
likely to report behaviour related reasons than non-owners may have been, in part, because, 
compared to non-owners, owner-surrenderers are less willing to divulge reasons (such as 
behavioural problems) that could jeopardise the chances of their cat finding another home, as has 
been previously suggested (DiGiacomo, Arluke and Patronek, 1998; Casey et al., 2009).  
Animal shelters usually record only one reason for each cat’s surrender (RSPCA and Animal 
Welfare League of Queensland staff; personal communication, February 2011), with the surrender 
reason for unowned cats generally being recorded simply as “stray” (RSPCA staff, personal 
communication, October 2014). Findings from the current study indicate that these data are 
incomplete and unlikely to capture the full complexity of the reasons for the surrender. Collecting 
more detailed data on surrender reasons may be worthwhile for shelters; the information could be 
helpful for assessing the adoptability of the cat and allowing surmountable issues to be addressed 
before the cat is placed for adoption. Also, statistical analysis of detailed surrender data may reveal 
valuable trends and information to help guide future strategies to reduce cat surrender. For example, 
if behavioural problems were found to be a common reason for cat surrender, the shelter might 
consider hosting cat behaviour clinics for owners or consider educational programs that reach out to 
non-owners and offer guidance for dealing with unwanted behaviours. In this way, some potential 
surrenderers of unowned cats may be more likely to adopt their stray cat. Similarly, concerns about 
the effects of a cat on wildlife — which were expressed by owners and non-owners in this study and 
others (Grayson, Calver and Styles, 2002; Toukhsati et al., 2012b) — can be addressed by 
education programs that promote indoor cats and cat enclosures (Calver et al., 2007; Toukhsati et 
al., 2012b; Australian Government Department of the Environment, 2014). 
Although it was uncommon for cat health, human health, or concern about the risk the cat posed to 
a baby or child to contribute to the surrender decision for either owners or non-owners, the latter 
reason contributed significantly more to the surrender reason in owned compared to unowned cats. 
Cat allergy also contributed significantly more to the surrender decision of owners than non-owners. 
Allergies to cat and a new baby have been previously reported as reasons for owners to surrender 
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their cat (Scarlett et al., 1999; Casey et al., 2009) and it is not surprising that these reasons are more 
common for owners compared to non-owners, as owners are more likely to be in closer contact with 
the cat and for longer; this would allow time for allergies to develop and become problematic, or for 
concerns associated with young children to surface. 
Unwanted kittens have been previously identified as commonly contributing to surrender of owned 
cats (Miller et al., 1996; Casey et al., 2009). In this study, unwanted kittens contributed strongly to 
relinquishment in 19% and 29% of owned and unowned cats, respectively. This is almost certainly 
due to large numbers of unwanted kittens bred in the community, and programs that reduce 
numbers of unwanted kittens born would also be expected to reduce numbers of surrendered cats. If 
the surrenderer is surrendering kittens but has retained the mother cat, it is particularly important to 
ensure that the mother is sterilised. Sterilisation of the mother of the kittens could perhaps be made 
a condition of bringing in the kittens. Alternatively, cat semi-owners could be offered free or low 
cost cat sterilisation by the shelter or through welfare organisation/local government programs.  
In this study, 17% of the unowned cats had a surrenderer who seriously considered keeping the cat, 
indicating a substantial potential new adopter population among people surrendering unowned cats. 
However, for nearly half of these cats, the predominant reason for not adopting the cat was that they 
already had pets and could not have another. The fact that these surrenderers had assessed the 
potential issues involved (such as their capacity for care and not taking on a cat which would not be 
compatible with their current pet) implies that they are responsible owners, supporting another of 
the findings that the surrenderers of unowned cats predominantly cared about the cats. Knowing 
that the majority of surrenderers of unowned cats care about the cats they surrender indicates that 
this cohort of people may be amenable to social marketing messages about the consequences of 
feeding sexually entire animals and the desirability of sterilising these animals. 
As is common in studies of this nature (Toukhsati, Bennett and Coleman, 2007; Rohlf et al., 2010; 
Toukhsati et al., 2012a,b), recruitment of surrenderers to complete the study questionnaire was 
difficult. Surrenderers may be distressed or feel guilty at the time of surrender and this makes many 
reluctant to discuss the surrender. Due to the necessity for voluntary participation, this results in 
both a small sample size and uncertainty about the representativeness of the sample for the general 
population of surrendered cats. Consequently, although the findings presented in this study provide 
valuable preliminary data that can guide shelters and future research, similar studies with larger and 
more representative samples are needed to confirm the findings.  
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When determining reasons for cat surrender, misclassification bias may have occurred due to 
respondent’s perceptions of the social desirability of their reasons and actions. Cat caretakers and 
surrenderers may not be entirely honest about their actions or reasons for surrender due to a desire 
to present themselves in a more favourable light by giving what they believe to be more socially 
acceptable answers (DiGiacomo, Arluke and Patronek, 1998; Coe et al., 2014). The anonymity of 
the interview process may have helped minimise this bias, but shelters collecting this kind of data at 
cat admission need to be aware of the potential for misclassification errors and take steps to 
minimise them. 
5.6 Conclusions 
Surrenderers of unowned cats to RSPCA animal shelters in Australia seem to most commonly give 
reasons that relate to their concern for the cat and its welfare. The results of this study confirm 
previous findings that surrenderers of owned cats primarily cite human-related reasons for the 
surrender (accommodation-related, personal, financial) perhaps pointing to a reluctance in owners 
to divulge cat-related surrender reasons that may jeopardise the chances of the cat finding a home. 
Multiple reasons contributing to the decision to surrender are common for both owners and non-
owners but surrenderers of unowned cats have more reasons for surrender than owners, highlighting 
the complexity and multifactorial nature of the decision process involved in surrender. A single 
surrender reason usually recorded at admission can be misleading or incorrect; additional surrender 
reason data collected at admission is warranted to gain a fuller understanding of this complex issue. 
Pre-surrender interviews may facilitate the collection of this data as well as enable the shelter to 
determine if assistance could be offered, which might avoid the surrender or delay it until the 
likelihood of a positive outcome (adoption rather than euthanasia) was greater. Unwanted kittens 
commonly contribute strongly to the reasons for surrender of both owned and unowned cats to 
animal shelters in Australia; reducing numbers of unwanted kittens bred in Australia represents a 
major potential point of intervention for reducing numbers of cats surrendered to shelters.  
It is not uncommon for surrenderers of unowned cats to seriously consider adopting the cat prior to 
surrender. Barriers to assuming ownership were largely related to the surrenderer’s inability to 
responsibly care for the animal, reinforcing the finding that non-owners cared for the cats they 
surrendered. 
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6 Chapter 6: Cat ownership perception and caretaking explored in an internet 
survey of people associated with cats 
6.1 Abstract 
People who feed cats that they do not perceive they own (sometimes called semi-owners) are 
thought to make a considerable contribution to unwanted cat numbers because the cats they support 
are generally not sterilised. Understanding people’s perception of cat ownership and the psychology 
underlying cat semi-ownership could inform approaches to mitigate the negative effects of cat semi-
ownership. The primary aims of this study were to use the results of an online survey of 1013 
people associated with cats to investigate cat ownership perception and to examine its association 
with human-cat interactions and caretaking behaviours. A secondary aim was to evaluate a revised 
definition of cat semi-ownership (including an association time of ≥1 month and frequent feeding) 
to distinguish cat semi-ownership from casual interactions with unowned cats. Cat owners and 
semi-owners displayed similar types of interactions and caretaking behaviours. Nevertheless, 
caretaking behaviours were more commonly displayed towards owned cats than semi-owned cats, 
and semi-owned cats were more likely to have produced kittens (p<0.01). All interactions and 
caretaking behaviours were more likely to be displayed towards cats in semi-ownership 
relationships compared to casual interaction relationships. Determinants of cat ownership 
perception were identified (p<0.05) and included association time, attachment, cat friendliness and 
health, and feelings about unowned cats, including the acceptability of feeding unowned cats. 
Encouraging semi-owners to have the cats they care for sterilised may assist in reducing the number 
of unwanted kittens and could be a valuable alternative to trying to prevent semi-ownership 
entirely. Highly accessible semi-owner “gatekeepers” could help to deliver education messages and 
facilitate the provision of cat sterilisation services to semi-owners. This research enabled semi-
ownership to be distinguished from casual interaction relationships, which may be useful in 
assisting welfare and government agencies to identify cat semi-owners. 
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6.2 Introduction 
There are large numbers of unwanted cats in many communities. This is a serious problem as many 
thousands of unwanted cats are euthanased every year (Alberthsen et al., 2013), unwanted cats often 
experience poor welfare (Toukhsati, Bennett and Coleman, 2007), and management of unwanted 
cats results in considerable costs to the community (Australian Companion Animal Council, 2010; 
Alberthsen et al., 2013). Many researchers have identified that humans providing resources, 
particularly food, to unsterilised and unconfined cats they do not own, promotes excess breeding 
and is likely to contribute substantially to the unwanted cat problem (Levy et al., 2003; Toukhsati, 
Bennett and Coleman, 2007; Finkler and Terkel, 2012; Toukhsati et al., 2012a). People who engage 
in this activity with specific cats are referred to by some authors as “cat semi-owners” (Toukhsati, 
Bennett and Coleman, 2007; Toukhsati et al., 2012a; Zito et al., 2015b). Toukhsati et al. (2007) 
define semi-owners as people who feed or provide care to a cat for which they do not perceive 
ownership. Semi-owners reportedly display a range of interaction and caretaking behaviours 
towards their semi-owned cat(s), varying from irregular feeding and few interactions to regular 
feeding and many interactions (Toukhsati, Bennett and Coleman, 2007; Zito et al. 2015b). In some 
instances, interaction and caretaking behaviours of semi-owners may be indistinguishable from 
behaviours exhibited by people who do perceive themselves as owners (Zito et al. 2015b). The 
current definition of semi-ownership does not attempt to distinguish between people who provide 
short-term or limited support for unowned cats and those who provide regular and ongoing support. 
This may make identification of semi-owners difficult. 
Although people’s perception of ownership and caretaking behaviours are central to understanding 
cat semi-ownership and its impact on the unwanted cat problem, these have not been investigated in 
depth. An improved understanding of determinants of cat ownership perception and how cat 
ownership perception is associated with human-cat interactions and caretaking behaviours may 
inform the design of policies targeting semi-owners in an effort to minimise the negative effects of 
this practice.  
The Theory of Planned Behaviour (Ajzen, 1985; Ajzen, 1991) suggests that a person’s underlying 
psychosocial characteristics influence their behaviour. This theory has been used to identify 
psychosocial factors that predict behaviours relating to cat and dog caretaking (Rohlf et al., 2010; 
Toukhsati et al., 2012b; Gunaseelan, Coleman and Toukhsati, 2013). This approach may also be 
valuable for enhancing understanding of cat ownership perception. 
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Online surveys that employ a “virtual snowballing” sampling technique, whereby a recruitment e-
mail is sent to an initial group of people who are asked to forward information about the survey to 
their social networks, can allow inexpensive and rapid collection of data from a large number of 
people. The anonymity of this sampling technique may also decrease the likelihood of false 
reporting (Rohlf et al., 2012) and provide access to people, such as cat semi-owners, who are 
generally difficult to access. For this reason, it has been used by others in similar circumstances 
(Riva, Teruzzi and Anolli, 2003; Gosling et al., 2004; Brickman Bhutta, 2012; Fabiola and Ignasi, 
2012; Lloyd and Hernandez, 2012; Mornement et al., 2012; Rohlf et al., 2012; Cassese et al., 2013; 
Spindel, Slater and Boothe, 2013). Although the data obtained through internet surveys may be 
prone to selection bias and it is not possible to estimate response rates, internet surveys can result in 
findings consistent with traditional sampling methods and make valuable contributions to research 
in fields such as psychology (Gosling et al., 2004). This approach may also be valuable for 
enhancing understanding of cat ownership perception. 
Two of our previous studies investigated aspects of cat ownership perception in people surrendering 
cats to animal shelters (Zito et al., 2015 a,b). These studies described interactions and caretaking 
behaviours displayed towards surrendered cats and identified association time and acquisition 
method as key determinants of cat ownership perception in cat surrenderers. Strong associations 
were found between perception of cat ownership, human-cat interactions and caretaking, and some 
evidence of associations between attitudes and cat ownership perception was also found.  
The primary objectives of the current study were to explore the relevance of these findings in a 
larger sample from the general population and to further expand understanding of this issue by 
incorporating elements of the Theory of Planned Behaviour into the questionnaire design. 
Specifically, we aimed to identify key determinants of cat ownership perception and to evaluate 
how cat ownership perception is associated with interactions with and caretaking behaviours 
displayed towards the cat. A secondary objective was to explore and validate a more specific 
definition of cat semi-ownership so that cat semi-owners can be distinguished from people who 
have casual interactions with unowned cats.  
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6.3 Methods 
6.3.1 Study overview 
Data were collected from a convenience sample of self-selected participants who volunteered to 
complete an online survey between 16
th
 December 2013 and 23
rd
 April 2014. The study was 
approved by the University of Queensland Ethics Committee (project number 2011001160). 
Participants and recruitment 
All people over 18 years of age were eligible to complete the survey which was presented in the 
English language. Participants were recruited using a “virtual snowballing” technique, which 
involved requesting personal and professional contacts of the research team (by e-mail or through 
Facebook.com) to complete the survey and to forward this request to their personal and professional 
contacts. The questionnaire was completed online via a direct link to the survey site. Respondents 
who did not answer questions about a cat or who resided outside of Australia were not enrolled in 
the study. Respondents with incomplete questionnaires were excluded, as were respondents with 
questionnaire completion times of <2.5 minutes (the minimum time calculated by the research team 
to genuinely complete the questionnaire). During the online survey each respondent was able to 
answer questions for one owned cat, one “stray” (i.e. unowned) cat, or one of each. The term 
“stray” cat was used throughout the questionnaire to refer to unowned cats as this colloquial term 
was thought likely to be familiar to most respondents; it was assumed that respondents considered 
that the term “stray” cat meant unowned and cats designated as “stray” in the questionnaire are 
referred to as unowned in this paper.  
Sample size calculations 
A priori statistical power calculations were performed based on numbers of cats required to detect 
associations between binary demographics, attitude measures, caretaking behaviour measures, and 
the respondent’s perception of ownership of the cat with which they interacted (owned or unowned) 
using the Compare 2 module (version 2.69 of WinPepi version 11.39; Abramson, 2011). Statistical 
power was calculated for various total sample sizes, ratios of owned to unowned cats, and assumed 
proportions exposed (rather than not exposed) for a binary measure for each of owned and unowned 
cats. Statistical power was calculated for two-sided exact mid p-values; alpha was set at 0.05. These 
calculations showed that statistical power would be high (above 95%) for detecting absolute 
differences in proportions for binary outcome measures of 0.1 or more between owned and 
unowned cats (2/3 owned, 1/3 unowned) if 912 cats were enrolled. Therefore, the aim was to enrol 
respondents for 1000 cats. 
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Questionnaire design and data collection 
The questionnaire was developed through an iterative process of literature review, consultations 
with academic and industry experts, testing for reliability and validity with test subjects (not 
enrolled participants), and revision. The questionnaire contained both forced choice and open ended 
questions that interrogated respondent demographics, cat ownership and interaction history, beliefs, 
attitudes, social norms and perceived behavioural control relating to cats. The latter were developed 
based on the Theory of Planned Behaviour (Ajzen, 1985; Ajzen, 1991) and a previous study that 
investigated attitudes and behaviours towards cats in the community (Toukhsati, Bennett and 
Coleman, 2007). Questionnaire details are provided in Appendix 6-1. 
Survey respondents were given a brief explanation of the study and instructions on how to begin. 
Respondents entered answers directly into a digitised questionnaire (Qualtrics, 2012). Those 
identifying themselves as cat owners were directed to answer a set of questions for one of their 
owned cats (the one whose name began with the letter closest to the beginning of the alphabet). 
Those indicating that they had interacted with one or more unowned cats were asked to answer 
questions about the unowned cat they had interacted with the most in the past five years. 
To explore the relationship between socioeconomic status and perception of cat ownership, the 
index of relative socioeconomic advantage and disadvantage calculated from 2011 Australian 
census data was used (Australian Bureau of Statistics, 2011). This index described the 
socioeconomic status of the respondent’s home area based on postcode; each respondent was 
classified based on the national decile of this index for their home postcode. 
Data analyses 
Descriptive statistics 
All statistical analyses were performed with Stata12
© 
(version 12.1 StataCorp, 4905 Lakeway 
Drive, College Station, Texas 77845 USA) using the individual cat as the unit of analysis and 
models that accounted for clustering of cat within respondent. Not all respondents answered every 
question; proportions are reported as percentages of those respondents who answered each question. 
Each cat was categorised into one of four groups based on its relationship with the respondent; these 
were defined by the respondent’s perception of their ownership of the cat, their length of association 
with the cat, their frequency of feeding the cat (for non-owners), and their method of acquiring the 
cat (for owners). These divisions were informed from the results of previous studies (Toukhsati, 
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Bennett and Coleman, 2007; Zito et al., 2015a,b). Acquisition method was classified as passive or 
active, depending on whether cat owners reported that they had planned to acquire the cat or not. 
The four human-cat relationship categories were defined as follows: 
1. Casual interaction – a human-cat relationship in which the respondent did not perceive 
themselves as the owner of the cat, and had interacted with the cat for less than one month 
and/or had fed the cat only occasionally or not at all 
2. Semi-ownership – a human-cat relationship in which the respondent did not perceive 
themselves as the owner of the cat, but had interacted with the cat for at least a month and 
had fed the cat frequently or always 
3. Ownership of a passively-acquired cat - a human-cat relationship of any duration in which 
the respondent perceived themselves as the owner of the cat and had acquired the cat 
passively 
4. Ownership of an actively acquired cat - a human-cat relationship of any duration in which 
the respondent perceived themselves as the owner of the cat and had acquired the cat 
actively  
This definition of semi-ownership is based on previous definitions in the literature (Toukhsati, 
Bennett and Coleman, 2007; Toukhsati et al., 2012a), with the addition of a minimum association 
time based on previous work showing a strong association between association time and human-cat 
relationship type (Zito et al, 2015 a,b) and a feeding frequency based on reported strong correlations 
between feeding and other cat caretaking behaviours (Zito et al, 2015 b). One month was chosen for 
the association time because this association time is arbitrarily used by some shelters to classify an 
incoming “stray” cat as “owned” (RSPCA staff, personal communication November 2013).  
Identification of determinants of ownership perception for semi-owned cats and owned 
passively acquired cats 
Cat ownership perception was only expected to vary within human-cat relationships where the cat 
was not actively acquired because actively acquired cats are consistently perceived as owned (Zito 
et al., 2015b). Since acquisition method is such a strong predictor of cat ownership perception 
potential determinants of cat ownership perception were only assessed using respondents with semi-
owned cats and those with passively-acquired owned cats. The time period for which the respondent 
had an association with the surrendered cat is also a strong predictor of cat ownership perception 
(Zito et al., 2015b) and, consequently, could be a major confounder of the results for other exposure 
variables. Therefore, the analysis of determinants of cat ownership perception was also restricted to 
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only those human-cat relationships where the respondent had been associated with the cat for at 
least one month and, in addition, analyses of the relationship between other exposure measures and 
the respondent’s perception of cat ownership were adjusted for association time, fitted as a 
categorical variable.  
All variables measuring respondent demographics, beliefs, attitudes, social norms and perceived 
behavioural control factors, cat factors, attachment and association time were subjected to initial 
analyses (adjusted only for association time) to screen for associations with perception of cat 
ownership (Table 6-1 and Appendix 6-2). Random effects logistic regression was used, with a 
random effect of respondent fitted to account for clustering of cat within respondent. The -xtlogit- 
function in Stata was used for this purpose. Likert scale responses (initially quantified using a 5-
point Likert scale, which measured agreement with each statement, from “strongly disagree” 
through “neither agree nor disagree” to “strongly agree”) were collapsed, where necessary, into 
three or four categories for analysis to avoid sparse or zero category combinations (see Table 6-1 
and Appendix 6-2 for details of which variables were collapsed). All p-values from the initial 
analysis were adjusted for multiple tests of significance using the Benjamini-Hochberg Step-up 
False Discovery Rate method, with the Etcetera module in WinPepi (version 11.11; Abramson, 
2011). Each potential determinant was allocated into one of four groups (beliefs, attitudes, social 
norms, perceived behavioural control and cat factors) except for the variables “attachment to the 
cat” and “association time”, which were analysed individually because they did not fit into any 
group. Those determinants that were significantly different (i.e. p-value adjusted for multiple tests 
of significance <0.05) between semi-owners and owners in the initial analyses were forced into 
multivariable models along with association time (fitted as a categorical variable), with a separate 
model for variables from each group. Due to the limits of the sample size, more complex 
multivariable models that included variables from all groups were not fitted. 
Associations between perception of cat ownership and interactions and caretaking behaviours 
displayed towards cats 
Associations between perception of cat ownership and each interaction and caretaking behaviour 
displayed toward the study cat were assessed using only semi-owned cats and owned passively-
acquired cats that the respondent had been associated with for at least one month. Associations 
between the exposure variable (perception of cat ownership: semi-ownership or ownership of a 
passively acquired cat) and outcome variables (interactions and caretaking behaviours) were 
assessed using regression models. Distributions of responses for each binary outcome were 
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compared between exposure variables using random effects logistic regression in order to account 
for clustering of responses by respondent, using the -xtlogit- command in Stata. Distributions of 
outcome variables with more than two outcome possibilities were compared for each exposure 
variable using proportional odds models, with the -ologit- command in Stata. Robust standard errors 
that accounted for clustering of cat by respondent were used. The exponentiated coefficients from 
these models estimated the effect of each exposure variable on the odds of each outcome possibility. 
These estimates are based on the assumption that the ratio of the odds is the same regardless of 
which value of the outcome is used as a cutpoint (the proportional odds assumption). For each 
outcome, this assumption was checked by comparing the log-likelihoods of the proportional odds 
model and the corresponding multinomial logit model, using the likelihood ratio test without 
accounting for clustering of cat with respondent. Non-proportional odds were evident for six 
outcomes as indicated by a low p-value from likelihood ratio test [<0.05]), and results from the 
multinomial logistic model were used for these variables, rather than from the proportional odds 
model, with robust standard errors that accounted for clustering of cat with respondent. 
Associations of casual interaction and semi-ownership human-cat relationships with 
interactions and caretaking behaviours displayed towards study cats 
Using the methods described above, the association of the casual interaction and cat semi-
ownership human-cat relationship categories with each of the interactions and caretaking 
behaviours displayed towards the study cat were assessed. Associations between the exposure 
variable (casual interaction or cat semi-ownership) and outcome variables (interactions and 
caretaking behaviours) were assessed using logistic regression. There was no need to account for 
clustering of cat by respondent because no respondents were included in both casual interaction and 
cat semi-ownership human-cat relationship categories. 
6.4 Results 
6.4.1 Descriptive statistics 
A total of 2188 respondents met the predetermined selection criteria. Of these, 623 were non-
Australian respondents and so were not enrolled. Of the 1565 eligible respondents that began the 
survey, respondents with incomplete questionnaires (n=6) and respondents with questionnaire 
durations of less than 2.5 minutes (n=63) were excluded, leaving a total of 1496 respondents. Of 
these, 483 did not answer any cat specific questions (because they did not own a cat or interact with 
an unowned cat) and 1013 respondents answered questions about at least one specific cat (the 
“study respondents”). These respondents provided data for 1305 individual cats (“study cats”); 562 
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respondents provided data for one owned cat, 159 for one unowned cat and 584 for both one owned 
and one unowned cat. Of these 1305 study cats, for 353 their human-cat relationship were classified 
as a casual interaction, 98 as semi-ownership, 249 as ownership of a passively-acquired cat and 605 
as ownership of an actively-acquired cat. Of the 98 cat semi-owners, 84% (82) were also cat 
owners, and of the 353 respondents who had a casual interaction with an unowned cat, 59% were 
also cat owners (210). 
Of the 1013 study respondents, most were female (85%; 861/1013), almost one half lived in a 
suburban location (49%; 498/1013), the median age was 41 years, the median of the respondents’ 
Index of relative socio-economic advantage disadvantage decile values was 8 (range 1-10 and a 
higher number indicates relative advantage), and almost one third were educated at university 
undergraduate degree (30%; 300/1011) or post-graduate degree (31%; 329/1011) level. 
Approximately half of the respondents were employed full-time (51%; 516/1013), had a combined 
annual household income before taxes that they rated as being average relative to other households 
in their country of residence (52%; 519/1004), and most (64%; 622/969) did not follow any 
religion. 
Interactions and caretaking behaviours displayed by respondents from the four human-cat 
relationship categories are presented in Figure 6-1. Notably, the majority of owners (of both 
passively- and actively-acquired cats) displayed most interactions and caretaking behaviours 
towards their cat, and 98% of owned cats (passively- and actively-acquired owned cats pooled) 
were sterilised, with owners being responsible for the sterilisation in 58% of cases. Many semi-
owners also displayed interaction and caretaking behaviours towards their cat and 47% of semi-
owned cats were sterilised, with semi-owners being responsible for the sterilisation in 58% of cases. 
By contrast, interactions and caretaking behaviours were rare for casual interaction cats. The 
majority of owners indicated that they were attached to their cat (94%; 781/837), as did many semi-
owners (54%; 52/98), while few people who had a casual interaction with the cat felt attached to the 
cat (5%; 15/341). 
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Figure 6-1: Proportions of 1305 study cats in various human-cat relationship categories that 
were reported to have had kittens, been sterilised, been microchipped, and had received 
various interactions and caretaking behaviours. 
 
Legend: CI = casual interaction, SO = semi-ownership, OP = ownership of a passively acquired cat 
and OA = ownership of an actively acquired cat. Flea/tick control, de-worm, vaccinate and vet 
check proportion includes those cats that received these caretaking behaviours occasionally or 
regularly. Toys, litter tray and scratching post proportion includes those cats for which these were 
provided often or always. Holiday care proportion includes those cats for which holiday care was 
organised sometimes or always. Confine, play, spend time and affectionate interactions (holding, 
stroking, and cuddling the cat) proportion includes those cats that received these interactions or 
caretaking behaviours sometimes or daily. ID = identification. 
6.4.2 Identification of determinants of perception of cat ownership for semi-owned cats and 
owned passively-acquired cats 
Results for significant and non-significant variables are reported in Tables 6-1 and Appendix 6-2, 
respectively. The variables “attachment to the cat” and “association time” were not included in a 
group multivariable model, so results from initial analysis only are reported. Agreement with the 
0 20 40 60 80 100
Kittens
Sterilised
External ID
Microchip
Flea/tick control
De-worm
Vaccinate
Vet check
Toys
Litter tray
Scratching post
Holiday care
Confine
Play
Spend time
Affectionate interactions
Proportion of cats (%) 
CI
SO
OP
OA
151 
statement “people important to me would approve of me feeding a stray cat” was the only 
significant variable in the social norms group and so results from initial analysis only are reported 
for this variable.  
Within semi-owned and passively-acquired owned cats, perception of cat ownership was more 
likely when the respondent was more attached to the cat, when the respondent had been associated 
with the cat for a longer time, when the respondent felt that they could not feed a stray cat because 
of their beliefs and thought that stray cats were a nuisance and that cats were expensive pets. 
Perception of cat ownership was more likely for cats that had a friendly disposition and were 
healthy. Perception of cat ownership was less likely for respondents for whom feeding a stray cat 
made them feel good, and respondents who anticipated approval from other important people in 
their lives for feeding a stray cat (Table 6-1).  
Table 6-1: Distributions of study cats in semi-ownership and ownership (of passively acquired 
cats) human-cat relationships, potential determinants of ownership perception and 
associations between these determinants and the perception of ownership of the study cat
1
. 
Exposure Variable
 
Semi-
owned cats 
n (% of 
cats) 
Owned 
passively-
acquired 
cats 
n (% of 
cats) 
Adjusted 
odds 
ratio
2 
95% 
Confidence 
interval 
 
P 
value
3 
      
Beliefs about cats, cat ownership and “stray” cats 
Agreement with the statements: 
“Cats kill wildlife” (n=341) 4 0.07 
Strongly disagree 1 (1) 0 Reference category
 
Somewhat disagree 0 5 (2) 0.8 0.1 to 10.9 0.88 
Neither agree nor disagree 9 (9) 53 (22) 0.4 0.0 to 4.5 0.47 
Somewhat agree 63 (64) 148 (61) 0.3 0.0 to 3.3 0.33 
Strongly agree 25 (26) 38 (16) 1.0 0.1 to 12.3 1.00 
“Cats are expensive pets” (n=342) 4 0.04 
Strongly disagree 18 (18) 22 (9) Reference category 
Somewhat disagree 44 (45) 104 (43) 1.3 0.6 to 3.1 0.55 
Neither agree nor disagree 27 (28) 81 (33) 2.4 1.0 to 6.1 0.06 
Somewhat or strongly agree 9 (9) 37 (16) 3.7
 
1.1 to 12.0 0.03 
“Stray cats are a nuisance” (n=342) 4 0.04 
Strongly disagree 13 (13) 14 (6) Reference category 
Somewhat disagree 26 (27) 47 (23) 1.7 0.6 to 5.0 0.34 
Neither agree nor disagree 32 (33) 57 (23) 1.5 0.5 to 4.5 0.44 
152 
Somewhat agree 24 (25) 101 (41) 3.9 1.3 to 11.4 0.01 
Strongly agree 3 (3) 25 (10) 2.9 0.5 to 15.2 0.22 
Attitudes towards cats, cat ownership and “stray” cats 
Agreement with the statements: 
“Feeding a stray cat is the right thing to do” (n=342) 4 0.26 
Strongly disagree 5 (5) 35 (14) Reference category 
Somewhat disagree 7 (7) 49 (20) 3.3 0.7 to 16.4 0.15 
Neither agree nor disagree 29 (30) 84 (34) 2.1 0.5 to 9.4 0.31 
Somewhat agree 41 (42) 58 (24) 1.2 0.3 to 5.5 0.81 
Strongly agree 16 (16) 18 (7) 1.8 0.3 to 9.7 0.52 
“Feeding stray cats stops them from killing wildlife” (n=342) 4 0.18 
Strongly disagree 7 (1) 52 (21) Reference category 
Somewhat disagree 33 (34) 86 (35) 0.3 0.1 to 1.0 0.05 
Neither agree nor disagree 28 (29) 58 (24) 0.2 0.1 to 0.8 0.02 
Somewhat agree 25 (26) 42 (17) 0.3 0.1 to 1.3 0.10 
Strongly agree 5 (5) 6 (3) 0.3 0.0 to 2.0 0.20 
“Feeding a stray cat makes me feel good” (n=341) 4 <0.01 
Strongly or somewhat disagree 1 (1) 42 (18) Reference category 
Neither agree nor disagree 12 (12) 75 (31) 0.2
 
0.0 to 1.8 0.15 
Somewhat agree 50 (51) 98 (40) 0.1 0.0 to 0.5 0.01 
Strongly agree 35 (36) 28 (12) 0.0 0.0 to 0.3 <0.01 
Social norms relating to cat ownership and “stray” cats 
Agreement with the statements: 
“People who are important to me would approve of me feeding a stray cat” (n=342) 5 <0.01 
Strongly disagree 1 (1) 12 (5) Reference category 
Somewhat disagree 4 (4) 34 (14) 0.5 0.0 to 5.5 0.57 
Neither agree nor disagree 19 (19) 78 (32) 0.4 0.0 to 3.9 0.45 
Somewhat agree 33 (34) 81 (33) 0.2 0.0 to 1.9 0.16 
Strongly agree 41 (42) 39 (16) 0.1 0.0 to 1.0 0.05 
Perceived behavioral control relating to cat ownership and “stray” cats 
Agreement with the statements: 
“I could not feed a stray cat because of my beliefs” (n=342) 4 <0.01 
Strongly disagree 65 (66) 93 (38) Reference category 
Somewhat disagree 24 (25) 81 (33) 1.8 0.9 to 3.6 0.11 
Did not disagree
6 
9 (9) 70 (29) 5.5
 
2.3 to 13.3 <0.01 
“Financially I could afford to feed a stray cat” (n=342) 4 0.23 
Strongly disagree 9 (9) 15 (6) Reference category 
Somewhat disagree 7 (7) 27 (11) 1.4 0.4 to 5.6 0.63 
Neither agree nor disagree 10 (10) 41 (17) 0.9 0.3 to 3.2 0.86 
Somewhat agree 34 (35) 115 (47) 1.3 0.4 to 3.8 0.64 
Strongly agree 38 (39) 46 (19) 0.6 0.2 to 1.7 0.31 
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Association time with the cat (n=342) 
5 
<0.01 
1 month to <6 months
 
32 (33) 14 (6) Reference category 
≥6 months <12 months 14 (14) 21 (9) 3.4 1.4 to 8.6 <0.01 
≥1 year < 3 years 29 (30) 55 (23) 4.3 2.0 to 9.4 <0.01 
≥3 years 23 (24) 154 (63) 15.3 7.1 to 32.9 <0.01 
Cat factors 
Cat friendliness (n=342) 
4 
<0.01 
Unfriendly 8 (8) 1 (1) Reference category 
Neither friendly nor unfriendly 28 (29) 13 (5) 3.6 0.3 to 39.0 0.29 
Friendly 62 (63) 230 (94) 19.4 2.0 to 188.7 0.01 
Cat health (n=342) 
4 
<0.01 
Bad 15 (15) 3 (1) Reference category 
Neither good nor bad 33 (34) 15 (6) 2.9 0.7 to 13.1 0.16 
Good 50 (51) 226 (93) 18.9 4.9 to 73.7 <0.01 
Respondent’s attachment to the cat (n=341) 5 <0.01 
(1) Not at all attached 6 (6) 2 (1) Reference category 
(2) 13 (13) 4 (2) 0.9 0.1 to 6.8 0.89 
(3) 26 (27) 19 (8) 2.1 0.3 to 12.6 0.42 
(4) 28 (29) 54 (22) 3.9 0.7 to 22.7 0.13 
(5) Very attached 24 (25) 165 (68) 13.6 2.4 to 77.1 <0.01 
      
      
1 
Variables that had an overall p-value of ≤0.05 on initial screening were included in a multivariable 
model; all variables fitted in that model are reported in this table. 
2 
Odds ratio estimates were adjusted for association time and for all other variables reported in this table. 
Odds ratios refer to the odds of a cat having an ownership human-cat relationship compared to a semi-
ownership human-cat relationship. 
3 
Bold values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-values 
for the specific category, relative to the reference category.  
4 
Odds ratio, confidence interval and p-value derived from the multivariable analysis for the variable’s 
category; 341 cats were included in the multivariable model for the belief and attitude groups, 342 for the 
perceived behavioural control and cat factors groups; this may be less than the total numbers shown for 
each variable as cats without missing values for any of these variables were excluded from the 
multivariable model. 
5 
Odds ratio, confidence interval and p-value derived from the initial screening analysis of that variable. 
6 
Includes “neither agree nor disagree”, “somewhat agree” and “strongly agree”. 
      
 
6.4.3 Associations between perception of cat ownership and interactions and caretaking 
behaviours displayed towards semi-owned cats and owned passively-acquired cats 
All interactions and caretaking behaviours were significantly more likely to be displayed towards 
cats perceived as owned compared to cats in semi-ownership relationships (p<0.01) (Table 6-2). 
Semi-owned cats were more likely than passively-acquired owned cats to have had kittens (p<0.01). 
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Table 6-2: Distributions of study cats in semi-ownership and ownership (of passively-acquired 
cats) human-cat relationships that had received various interactions and caretaking 
behaviours and associations between these and perception of ownership of the study cat. 
Outcome variable and 
categories
 
Semi-
owned cats 
n (% of 
cats) 
Owned 
passively-
acquired 
cats 
n (% of 
cats) 
Odds 
ratio/ 
relative 
risk ratio
1 
95% 
Confidence 
interval
 
P 
value
2 
      
Held/stroked/cuddled cat (n=342)
 3
   15.0 8.5 to 26.4 <0.01 
Never or occasionally 35 (36)
4 
9 (4)
4  
Sometimes 27 (28) 16 (7)    
Daily 36 (37) 219 (90)    
Spent time with cat (n=342)
 3
   14.0 7.7 to 25.2 <0.01 
Never 32 (33) 7 (3)  
Sometimes 23 (24) 14 (6)    
Daily 43 (44) 223 (91)    
Played with cat (n=342)
 5
 <0.01 
Never 30 (31) 2 (1) Base outcome 
Occasionally 14 (14) 32 (13) 34.3
 
7.2 to 162.3 <0.01 
Sometimes 26 (27) 52 (21) 30.0 6.6 to 135.6 <0.01 
Daily 28 (29) 158 (65) 84.6 19.1 to 375.3 <0.01 
Cat was confined to the respondent’s property (n=342) 3 21.4 12.2 to 37.4 <0.01 
Never 76 (78) 33 (14)  
Occasionally 6 (6) 16 (7)    
Sometimes 10 (10) 25 (10)    
Daily 10 (10) 170 (70)    
Organised holiday care for cat (n=342)
 5 
<0.01 
Never 41 (42) 10 (4) Base outcome 
Sometimes 14 (14) 21 (9) 6.2 2.4 to 15.7 <0.01 
Always 43 (44) 213 (87) 20.3 9.7 to 42.4 <0.01 
Provided a scratching post for cat (n=342)
 3
   8.5 5.2 to 14.0 <0.01 
Never 65 (66) 45 (18)  
Occasionally 4 (4) 10 (4)    
Sometimes 4 (4) 8 (3)    
Always 25 (26) 181 (75)    
Provided a litter tray for cat (n=342)
 3
   16.8 9.8 to 29.0 <0.01 
Never 69 (70) 29 (12)  
Occasionally 7 (7) 12 (5)    
Sometimes 1 (1) 5 (2)    
Always 21 (21) 198 (81)    
Provided toys for cat (n=342)
 5 
<0.01 
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Never 55 (56) 21 (9) Base outcome 
Occasionally 16 (16) 47 (19) 7.7 3.6 to 16.3 <0.01 
Sometimes 8 (8) 34 (14) 11.1 4.5 to 27.6 <0.01 
Always 19 (19) 142 (58) 19.6 9.8 to 39.1 <0.01 
Had cat checked by a veterinarian (n=342)
 5 
<0.01 
Never 52 (53) 7 (3) Base outcome 
Occasionally 28 (29) 76 (31) 20.2 8.2 to 49.6 <0.01 
Regularly 18 (18) 161 (66) 66.4 26.4 to 167.2 <0.01 
Had cat vaccinated (n=342)
 5 
<0.01 
Never 61 (62) 14 (6) Base outcome 
Occasionally 13 (13) 56 (23) 18.8 8.2 to 43.1 <0.01 
Regularly 24 (25) 174 (71) 31.6 15.4 to 64.9 <0.01 
Gave cat deworming medication (n=342)
 5 
<0.01 
Never 47 (48) 10 (4) Base outcome 
Occasionally 23 (24) 57 (23) 11.7 5.1 to 26.6 <0.01 
Regularly 28 (29) 177 (73) 29.7 13.6 to 64.7 <0.01 
Applied flea/tick control to cat (n=342) 
5 
<0.01 
Never 46 (47) 20 (8) Base outcome 
Occasionally 25 (26) 66 (27) 6.1 3.1 to 12.1 <0.01 
Regularly 27 (28) 158 (65) 13.5 7.0 to 26.1 <0.01 
Cat had been microchipped (n=336) 
6 
<0.01 
No 75 (81) 40 (20) Reference category 
Yes  18 (19) 166 (81) 6.30e+13 
1.53e+13 to    
2.59e+14 
<0.01 
Don’t know7 4 33    
A tag had been put on cat with the respondent’s contact details (external identification) 
(n=340)
 6 <0.01 
No 89 (92) 156 (64) Base outcome 
Yes 8 (8) 87 (36) 10.3 2.1 to 51.8 <0.01 
Cat had been sterilised (n=342)
 6 
<0.01 
No 19 (29) 2 (1) Reference category 
Yes 46 (71) 240 (99) 49.6 11.2 to 219.9 <0.01 
Don’t know7 33 2    
Cat had had kittens
 
(n=342)
 6
 <0.01 
No 38 (70) 210 (93) Reference category 
Yes 16 (30) 15 (7) 0.2 0.1 to 0.4 <0.01 
Don’t know7 44 19    
      
1 
Odds ratio estimates are reported for ordered logistic regression and random-effects logistic regression; 
these estimate the odds of any particular interaction or caretaking behaviour outcome category for a cat 
with an ownership human-cat relationship compared to those cats with a semi-ownership human-cat 
relationship. Relative risk ratio (RRR) estimates are reported for multinomial logistic regression analyses; 
these estimate the probability of the specified interaction or caretaking behaviour outcome category rather 
than the base outcome for cats with an ownership human-cat relationship compared to those cats with a 
semi-ownership human-cat relationship. 
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2 
Bold values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-values 
for the specific level, relative to the reference category. 
3 
Results from ordered logistic regression as >2 categories for outcome (adjusted for clustering by 
respondent) and there was no evidence that odds were not proportional.  
4 
Total numbers of respondents differ between variables as not all respondents answered each question 
and, within variables, percentages do not always sum to 100% due to rounding. 
5 
Results from multinomial logistic regression are reported (adjusted for clustering by respondent) as there 
was evidence that odds were not proportional. 
6 
Results from random-effects logistic regression are reported for analyses with binary outcomes 
7 The “don’t know” option was not included in the random-effects logistic regression analysis for this 
variable. 
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6.4.4 Associations of casual interaction and semi-ownership human-cat relationships with 
interactions and caretaking behaviours displayed towards study cats 
All interactions and caretaking behaviours were significantly more likely to be displayed towards 
cats in semi-ownership relationships compared to cats in casual interaction relationships (p<0.01) 
(Table 6-3). 
Table 6-3: Distributions of study cats in semi-ownership and casual interaction human-cat 
relationships that had received various interactions and caretaking behaviours and 
associations between these and the human-cat relationship of the study cat. 
Outcome variable and 
categories 
Casual 
interaction 
cats           
n (% of 
cats)
 
Semi-owned 
cats 
n (% of 
cats)
 
Odds 
ratio/ 
relative 
risk 
ratio
1 
95% 
Confidence 
interval 
P value
2 
    
Held/stroked/cuddled cat (n=446)
 3
 21.1 12.1 to 36.6 <0.01 
Never or occasionally 319 (92)
4 
35 (36)
4 
   
Sometimes 22 (6) 27 (28)    
Daily 7 (2) 36 (37)    
    
Spent time with cat (n=445)
 3
 20.0 11.7 to 34.2 <0.01 
Never 312 (90) 32 (33)    
Sometimes 25 (7) 23 (24)    
Daily 10 (3) 43 (44)    
    
Played with cat (n=447)
 5
   <0.01 
Never 240 (69) 30 (31) Base outcome  
Occasionally 81 (23) 14 (14) 1.4 0.7 to 2.7 0.35 
Sometimes 23 (7) 26 (27) 9.0 4.6 to 17.8 <0.01 
Daily 5 (1) 28 (29)      44.8 16.8 to 124.8   <0.01 
    
Cat was confined to the respondent’s property (n=445) 3 7.6 3.7 to 15.7 <0.01 
Never 334 (96) 76 (78)    
Occasionally 6 (2) 6 (6)    
Sometimes 3 (1) 6 (6)    
Daily 4 (1) 10 (10)    
    
Organised holiday care for cat (n=448)
 5
   <0.01 
Never 321 (92) 41 (42) Base outcome  
Sometimes 22 (6) 14 (14) 5.0 2.4 to 10.5 <0.01 
Always 7 (2) 43 (44)      48.1 20.3 to 113.9   <0.01 
    
Provided a scratching post for cat (n=446)
 5
   <0.01 
Never 332 (95) 65 (66) Base outcome  
Occasionally 8 (2) 4 (4) 2.6 0.8 to 8.7 0.14 
Sometimes 4 (1) 4 (4) 5.1 1.2 to 21.0 0.02 
Always 4 (1) 25 (26) 31.9 10.8 to 94.8 <0.01 
    
Provided a litter tray for cat (n=446)
 3
 11.7 5.7 to 24.0 <0.01 
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Never 336 (97) 69 (70)    
Occasionally 2 (1) 7 (7)    
Sometimes 2 (1) 1 (1)    
Always 8 (2) 21 (21)    
    
Provided toys for cat (n=446)
 3
 11.2 6.3 to 20.0 <0.01 
Never 325 (93) 55 (56)    
Occasionally 12 (4) 16 (16)    
Sometimes 5 (1) 8 (8)    
Always 6 (2) 19 (19)    
    
Had cat checked by a veterinarian (n=447)
 3
 8.8 5.1 to14.9 <0.01 
Never 318 (91) 52 (53)    
Occasionally 20 (6) 28 (29)    
Regularly 11 (3) 18 (18)    
    
Had cat vaccinated (n=446)
 3
 9.8 5.4 to 18.0 <0.01 
Never 328 (94) 61 (62)    
Occasionally 8 (2) 13 (13)    
Regularly 12 (4) 24 (25)    
    
Gave cat deworming medication (n=445)
 3
 12.2 7.1 to 21.1 <0.01 
Never 320 (92) 47 (48)    
Occasionally 13 (4) 23 (24)    
Regularly 14 (4) 28 (29)    
    
Applied flea/tick control to cat (n=446) 
3
 11.1 6.5 to 18.8 <0.01 
Never 317 (91) 46 (47)    
Occasionally 17 (5) 25 (26)    
Regularly 14 (4) 27 (28)    
    
Cat had been microchipped (n=438)
 6
 5.4 2.6 to 11.6 <0.01 
Yes 13 (4) 18 (19)    
No 295 (80) 75 (77)    
Don’t know7 33 4    
    
A tag had been put on cat with the respondent’s contact 
details (external identification) (n=438)
 6
 
6.0 1.9 to 18.9 <0.01 
Yes 336 (99) 89 (92)    
No 5 (1) 8 (8)    
    
Cat had been sterilised
 
(n=451)
 6
  4.4 2.2 to 8.6 <0.01 
Yes 35 (34) 46 (71)    
No 63 (64) 19 (29)    
Don’t know7 225 33    
    
Cat had had kittens
 
(n=448)
 6
 3.7 1.8 to 7.3 <0.01 
Yes 30 (10) 16 (30)    
No 260 (90) 38 (70)    
Don’t know7 60 44    
    
1 
Odds ratio estimates are reported for ordered logistic regression and random-effects logistic 
regression; these estimate the odds of any particular interaction or caretaking behaviour outcome 
category for a cat with a semi-ownership human-cat relationship compared to those cats with a casual 
interaction human-cat relationship. Relative risk ratio (RRR) estimates are reported for multinomial 
logistic regression analyses; these estimate the probability of the specified interaction or caretaking 
behaviour outcome category rather than the base outcome for cats with a semi-ownership human-cat 
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relationship compared to a casual interaction human-cat relationship 
2
 Bolded values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-
values for the specific level, relative to the reference category 
3 
Results from ordered logistic regression as >2 categories for outcome and there was no evidence that 
odds are not proportional. 
4 
Total numbers of respondents differ between variables as not all respondents answered each question 
and, within variables, percentages do not always sum to 100% due to rounding 
 
5 
Results from multinomial logistic regression are reported as there was evidence that odds were not 
proportional
 
6 
Results from logistic regression are reported for analyses with binary outcomes 
7 The “don’t know” option was not included in the logistic regression analysis for this variable 
    
 
 
6.5 Discussion 
We began by defining four cat human-cat relationship categories: casual interactions, semi-
ownership, ownership of a passively acquired cat and ownership of an actively acquired cat. It has 
already been established that method of acquisition (passive versus active) is a strong determinant 
of perception of cat ownership, with actively-acquired cats almost always perceived as owned (Zito 
et al., 2015b). Accordingly we were interested in assessing determinants of cat ownership 
perception by comparing respondents who perceived themselves as the owner of a passively-
acquired cat and respondents who did not perceive themselves as owners of a cat that they regularly 
fed or otherwise cared for over a reasonably long period, whom we termed semi-owners. We also 
explored effects of perceived ownership by comparing interactions and caretaking behaviours 
between these two groups. 
Perception of cat ownership was associated with interactions and caretaking behaviours displayed 
towards study cats. Our previous studies, which investigated perception of ownership in people 
surrendering cats to shelters, also identified associations between perception of cat ownership and 
association time, attachment score, interaction behaviours and caretaking behaviours (Zito et al 
2015b).  
While semi-owners displayed the same types of interaction and caretaking behaviours as owners, 
they did so less commonly than owners. The direction of causality underlying these observed 
associations could not be determined in this study, as the cross-sectional design measured cat 
ownership perception, interactions and caretaking behaviours at only one point in time. While the 
statistical models in this study were based on the simplifying assumption that cat ownership 
perception causes interactions and caretaking behaviours, these relationships are likely to be 
dynamic and interactive, with complex interactions and feedback mechanisms between perception 
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of cat ownership, interactions, caretaking behaviours, and cat friendliness and health. For example, 
a friendly cat may be more likely to interact with a person, who may then interact with the cat for 
longer, become more attached, and provide more care for the cat, which may ultimately result in the 
cat becoming friendlier (and healthier) (Finkler, Hatna and Terkel, 2011). Over time, the person is 
likely to develop more of a sense of ownership for the cat, as investment of time, money and care is 
recognised to result in a feeling of ownership (Rochberg-Halton, 1979). These complexities could 
be explored using longitudinal studies, with data collected repeatedly over time from the same 
respondents. 
Although perception of cat ownership was positively associated with the provision of all measured 
interactions and caretaking behaviours, some owners of passively-acquired cats did not display all 
interactions and caretaking behaviours while some semi-owners did, indicating that perception of 
ownership is not the only determinant of interactions and caretaking behaviours. The types of 
interactions and caretaking behaviours displayed towards cats considered unowned (i.e. semi-owned 
cats and cats with which the respondent only interacted casually) were similar to those displayed to 
owned passively-acquired cats, varying from stroking and feeding the cat to “responsible” 
caretaking behaviours, such as sterilisation. This is consistent with previous reports (Centonze and 
Levy, 2002; Toukhsati, Bennett and Coleman, 2007; Finkler, Hatna and Terkel, 2011; Finkler and 
Terkel, 2012; Toukhsati et al., 2012a; Zito et al., 2015b). The proportions of owners in this study 
who displayed “responsible” caretaking behaviours were similar or slightly higher than those 
reported in other studies (Neidhart and Boyd, 2002; Toribio et al., 2009; MacArthur et al., 2012), 
although it is difficult to make direct comparisons as the methodologies differed between studies.  
Determinants of perception of cat ownership identified in semi-owned and passively-acquired 
owned cats included association time, attachment score, cat friendliness, cat health, and 
psychosocial factors relating to feeding stray cats. Many determinants of cat ownership perception 
related to feelings about stray cats and the acceptability of feeding a stray cat. People who thought 
that feeding a stray cat made them feel good, and that people important to them would approve of 
them feeding a stray cat were more likely to be semi-owners rather than owners of passively 
acquired cats. People who said they could not feed a stray because of their beliefs or that strays 
were a nuisance were more likely to be owners. This is consistent with the Theory of Planned 
Behaviour (Ajzen, 1985; Ajzen, 1991): those who believe it is socially acceptable and altruistic to 
feed a stray cat may not feel the need to take ownership of the animal. Conversely, a person who 
does not think it is acceptable to feed a stray cat will more likely feel the necessity to take 
ownership or not become involved at all. If semi-owners are susceptible to normative social 
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pressure in this way, their caretaking behaviours could be influenced by appropriate social 
marketing messages that reinforce the importance of sterilising unowned cats. 
Most cat semi-owners (84%) in this study were also cat owners, a phenomenon that has been 
previously described (Lord, 2008; Finkler and Terkel, 2012). Over half of those who interacted 
casually with unowned cats were also cat owners. Although people who feed unowned cats are 
reported to genuinely care for the cats (Webb, 1995; Centonze and Levy, 2002; Zito et al., 2015b), 
the factors that prevent them from taking ownership of the cats that they semi-own are poorly 
understood. Cat health and friendliness were positively related to perceived ownership in this study, 
indicating that absence of these cat attributes may create a barrier to semi-owners assuming 
ownership of a specific cat. It has been suggested that a person taking ownership of an unowned cat 
is unlikely if the cat is not friendly (Webb, 1995; Toukhsati, Bennett and Coleman, 2007). There 
may also be other reasons why a cat owner cannot or will not take ownership for a specific semi-
owned cat. For example, there may be local government limits on the number of cats a person can 
legally own, or the semi-owned cat may not be socially compatible with an existing owned cat. 
These findings suggest that human-cat relationships differ due to factors relating to the individual 
cat and circumstances involved, as well as differing underlying psychology, which means some cat 
owners who have contact with an unowned cat will become a semi-owner and some will have only 
casual interactions. 
In the study population, the median age and employment status of the sample was similar to 
Australian census data (Australian Bureau of Statistics, 2011), but education levels and indicators of 
socioeconomic status were higher than the national average, likely because the internet survey 
participants have access to, and used, a computer. Other similar work has also reported respondents 
with higher than average socioeconomic status and education levels (Toukhsati, Bennett and 
Coleman, 2007; Rohlf et al., 2010; Mornement et al., 2012; Rohlf et al., 2012; Gunaseelan, 
Coleman and Toukhsati, 2013). The population also consisted of more women than men, which 
may derive from the greater concern for animal welfare reported for women compared to men 
(Mejdell et al., 2010) and is consistent with other research in the area of pet ownership and human 
animal-bond (Toukhsati, Bennett and Coleman, 2007; Rohlf et al., 2010; Gunaseelan, Coleman and 
Toukhsati, 2013). 
In this study, 10% of respondents were semi-owners, which is lower than previous reports of semi-
ownership in Australia (Toukhsati, Bennett and Coleman, 2007).This disparity is understandable in 
light of the study populations’ demographic—highly educated people who had access to, and used, 
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a computer and social media and who consequently might be expected to be exposed to media 
reports about cat overpopulation issues—and the revised definition of semi-ownership, which 
would have excluded many of the cats included in other studies as semi-owned. Nevertheless, cat 
semi-ownership was still occurring in this population. Semi-owners who feed unowned cats 
frequently or always, or who are more aware of media reports about the unwanted cat problem are 
reportedly more likely to sterilise their cats (Centonze and Levy, 2002; Finkler and Terkel, 2012). 
Indeed, 47% of the semi-owned cats in this study were known to be sterilised, as opposed to 20% 
found in previous Australian studies (Toukhsati, Bennett and Coleman, 2007). Despite the relatively 
high proportion of sterilised semi-owned cats in this study, these cats were nevertheless more likely 
to have produced kittens than the owned cats. These findings attest to the veracity of previous 
claims that semi-owned cats are likely to be contributing considerably to the unwanted cat problem 
(Toukhsati, Bennett and Coleman, 2007; Marston and Bennett, 2009; Alberthsen et al., 2013; Zito 
et al. 2015c), and indicate that more widespread public awareness of the negative impacts 
associated with semi-ownership is warranted.  
This study has implications for the potential for delivery of such public awareness and educational 
messages through highly accessible semi-owners (such as those in this study) to less accessible 
semi-owners. The use of “gatekeepers” to provide access to groups of hard-to-reach or socially 
excluded people in research is well recognised (Emmel et al., 2007). Semi-owners may be difficult 
to access because they may be distrustful of authorities involved with unwanted cat management 
(Natoli et al., 1999; Natoli et al., 2006; Finkler, Hatna and Terkel, 2011) or concerned about social 
exclusion and criticism, since feeding unowned cats may attract disapproval and censure from 
others (Haspel and Calhoon, 1990). Accessible semi-owners who participate in social media 
platforms (such as the respondents in this study) could be used as “gatekeepers” to facilitate 
education and provision of services (particularly cat sterilisation) to other semi-owners. These 
“gatekeeper” semi-owners could also act as ambassadors for promoting more responsible semi-
ownership. 
Human psychology research has identified that cognitive dissonance is a powerful driver of human 
behaviour, and explains why people often proceed with certain actions despite the knowledge that 
those actions may have negative outcomes (Aronson, 1969; Aronson, 1998; Aronson, Wilson and 
Akert, 2013). For example, when informed about the negative consequences of cat semi-ownership, 
some semi-owners will accept this and change their behaviour to avoid the cognitive dissonance 
that is common when performing a behaviour that they believe to be wrong, they might take 
ownership of the cat, they might surrender the cat to a shelter, or they might just stop feeding the 
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cat. Other semi-owners may justify the behaviour through changing the dissonant cognition. For 
example, they might convince themselves that the evidence of negative consequences from cat 
semi-ownership is inconclusive. Other semi-owners will attempt to justify the behaviour by the 
addition of new cognitions; for example, they might focus on their love of cats and their perceived 
altruism toward cats “in need” and convince themselves that their actions are benevolent (Katcher 
and Beck, 1983; Haspel and Calhoon, 1990). These concepts demonstrate why some people 
continue semi-ownership behaviours regardless of education about the negative impacts of this 
behaviour.  
If the problems associated with cat semi-ownership are to be mitigated, it would be prudent to 
consider alternative options to those currently recommended, which is surrendering unowned cats to 
a shelter or municipal pound (Webb, 2008; Victorian Government, 2013). An alternative approach 
is to accept that some semi-ownership will continue despite educational campaigns to the contrary 
and to encourage and facilitate sterilisation of these cats. This approach would require the revision 
and clarification of current cat classification systems in some jurisdictions to allow cats that have a 
human caretaker (including semi-owned cats) to be sterilised and remain with their semi-owner, 
even if the semi-owner cannot or will not take full “ownership”. Currently, this is not legal in those 
jurisdictions where a semi-owned cat is classified as a “feral” cat. Cat classification systems vary 
between jurisdictions. For example, some Australian states have a classification system that could 
be interpreted as allowing an approach such as that described, but others do not (Denny and 
Dickman, 2010; Paterson, 2014). A consistent classification system is needed to facilitate cat 
management. Distinguishing between cats that are directly or indirectly dependent on humans and 
those that are not dependent on humans (feral cats) has been proposed in New Zealand (Farnworth, 
Dye and Keown, 2010).  
The findings from this and a previous study (Zito et al., 2015b) demonstrating that perception of cat 
ownership is strongly associated with both association time and caretaking behaviours suggest that 
if semi-owners continue to care for the cat, it is possible that some will, over time, eventually take 
ownership of the cat. In the U.S. it has been reported that 68% of people who found cats and were 
unable to find the owner ended up keeping the cat and assuming ownership for it (Lord et al., 2007). 
However, caution is needed when extrapolating such findings to other countries and cultures. 
Companion animal ownership may be perceived differently in different cultures, as the 
interpretation of “owner” and “ownership” can vary under the influence of different legal, 
educational, cultural and religious constructs (Hood, 1998; Toukhsati et al., 2012a).  
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Our revised definition of semi-ownership to include an association time of at least 1 month and 
frequent feeding resulted in a distinct demarcation between cats with semi-ownership relationships 
and casual interaction relationships. All interactions and caretaking behaviours were significantly 
more likely to be displayed towards cats in semi-ownership relationships compared to casual 
interaction relationships. This revised definition of cat semi-ownership may be useful for shelters, 
welfare and government agencies wanting to differentiate these two types of relationships in order 
to inform cat management strategies. 
6.6 Conclusions 
This study has identified specific determinants of perception of cat ownership: association time, 
attachment score, cat factors, and feelings about “stray” cats and whether it was acceptable to feed a 
“stray” cat. Although both owners and semi-owners displayed the same types of interactions and 
caretaking behaviours towards cats, owners were more likely to display all interactions and 
caretaking behaviours than semi-owners. In addition, semi-owned cats were more likely to have had 
kittens than owned cats and in this way contribute to unwanted cat numbers. Preventing semi-
ownership behaviour entirely is difficult for a variety of psychosocial reasons, but may not be 
essential to achieve the goals of improving cat care/welfare and reducing the number of unwanted 
kittens born. Encouraging and facilitating sterilisation of semi-owned cats whose semi-owner 
cannot or will not take ownership of the cat may be an alternative and effective way to address the 
issues caused by cat semi-ownership. The findings from this study can inform policies and 
strategies aimed at mitigating the contribution of semi-owners to the unwanted cat problem, by 
providing a method to distinguish semi-ownership from casual cat interactions, strategies to access 
semi-owners, and informing educational approaches to modify semi-ownership behaviour. 
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6.8 Appendix 6-1: Questionnaire categories and data variable details. 
Categories Variable details  
Respondent 
demographics 
Gender, age, residential location, postcode, occupation status (for example employed 
full-time, unemployed etc.), income and education level. 
Beliefs about cats, 
cat ownership and 
“stray” cats 
The respondent’s level of agreement1 with the statements: “cats are independent”, 
“cats are peaceful”, “cats carry disease”, “cats are friendly”, “cats are dirty”, “cats 
are good company” “cats kill wildlife”, “cats are expensive pets”, “cats make good 
pets”, “stray cats take care of themselves”, “stray cats spread disease”, and “stray 
cats are a nuisance”. 
Attitudes towards 
cats, cat ownership 
and “stray” cats 
The respondent’s level of agreement1 with the statements: “I like cats”, “owning a cat 
makes you happy”, “feeding a stray cat is the right thing to do”, feeding stray cats 
stops them from killing wildlife”, feeding a stray cat makes me feel good”, “I feel 
sorry for stray cats” and “stray cats are a problem”. 
Social norms 
relating to cat 
ownership and 
“stray” cats 
The respondent’s level of agreement1 with the statements: “People who are important 
to me would approve of me owning a cat” and “People who are important to me 
would approve of me feeding a stray cat”. 
Perceived 
behavioural control 
relating to cat 
ownership and 
“stray” cats 
The respondent’s level of agreement1 with the statements: “my feelings towards cats 
make me want to have a cat”, “I could have a cat in my accommodation”, “it would 
be difficult for me to have a cat with my other pets”, “my financial situation would 
make it difficult for me to have a cat”, “I could not have a cat because it would kill 
the local wildlife”, “I could not feed a stray cat because of my beliefs”, and 
“financially I could afford to feed a stray cat”. 
Cat ownership Did the respondent own a cat? 
Did the respondent plan to get their cat? 
Stray cat interactions
 
In the past 5 years had the respondent interacted with a stray cat(s)?
 
Cat factors Cat sex, association time with the cat, cat’s health, behaviour and friendliness.  
Attachment to the 
study cat 
The adopter’s self-rated attachment to the cat (measured on a Likert scale of 1-5 
where 1= not at all attached and 5 = very attached). 
Interactions with the 
study cat 
The frequency of the respondent’s interactions with the cat (holding/stroking/ 
cuddling the cat, spending time with the cat and playing with the cat)
2 
Caretaking 
behaviours towards 
the study cat 
The frequency of the respondent confining the cat to their property
2
 
The frequency of the respondent organising holiday care for the cat
3
 
The frequency of the respondent providing food and water, a scratching post, a litter 
tray and toys for the cat
4 
The frequency that the respondent had had the cat checked by a veterinarian, 
vaccinated, gives the cat de-worming medication and applies flea/tick control to the 
cat
5 
Had the cat been mircohipped?
6 
Had the respondent put a tag on the cat with their contact details (external 
identification)?
 6
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Had the cat been sterilised?
 6
 
Had the cat had kittens?
 6
 
  
1 
Responses to these questions were quantified using 5-point Likert scales measuring agreement with the 
statements, from strongly disagree to strongly agree with the middle category as “neither agree nor disagree”. 
2 
Response categories were never, occasionally, sometimes, and daily. 
3 
Response categories were never, sometimes, always. 
4 
Response categories were never, occasionally, sometimes, always. 
5 
Response categories were never, occasionally, regularly. 
6
 Response categories were yes or no. 
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6.9 Appendix 6-2: Distributions of study cats in semi-ownership and ownership (of 
passively acquired cats) human-cat relationships and potential determinants of ownership 
perception that were not significantly associated with the perception of ownership of the study 
cat
1
. 
Exposure Variable
 
Semi-
owned cats 
n (% of 
cats) 
Owned 
passively-
acquired 
cats 
n (% of 
kittens) 
Odds 
ratio
2 
95% 
Confidence 
interval
 
P 
value
3 
      
Respondent gender (n=342)
 
0.58
 
Male 8 (8) 35 (14) Reference category
 
Female  90 (92) 209 (86) 0.7 0.3 to 1.7 0.46 
Respondent age (n=340)
 
0.55
 
18-25 8 (8) 28 (12) Reference category
 
26-35  28 (29) 69 (29) 0.5 0.2 to 1.4 0.22 
36-45 28 (29) 52 (22) 0.3 0.1 to 1.0 0.04 
46-55 19 (19) 54 (22) 0.5 0.2 to 1.3 0.14 
56-65 13 (13) 12 (14) 0.5 0.1 to 1.4 0.17 
≥66 2 (2) 6 (3) 0.2 0.0 to 1.7 0.15 
Respondent residential location (n=341)
 
0.48
 
Suburban 47 (48) 126 (52) Reference category
 
Urban 28 (29) 48 (20) 0.6 0.3 to 1.1 0.11 
Regional city 6 (6) 16 (7) 0.9 0.3 to 2.8 0.89 
Country town 6 (6)  19 (8) 1.2 0.4 to 3.4 0.80 
Rural 6 (6) 11 (5) 0.5 0.2 to 1.7 0.29 
Semi-rural 5 (5) 23 (10) 2.0 0.6 to 6.3 0.24 
Index of relative socioeconomic advantage disadvantage decile (n=328)
 
0.88
 
1-2 9 (10) 16 (7) Reference category
 
3-4 10 (11) 30 (13) 1.0 0.6 to 6.9 0.26 
5-6 22 (23) 46 (20) 1.2 0.4 to 3.8 0.68 
7-8 23 (24) 60 (26) 1.5 0.5 to 4.4 0.45 
9-10 31 (33)  81 (35) 1.5 0.5 to 4n3 0.44 
Respondent occupation status (n=342)
 
0.57 
Employed full time 44 (45) 119 (49) Reference category
 
Employed part time 9 (9) 37 (15) 1.5 6.3 to 3.7 0.36 
Casual worker 5 (5) 16 (6) 0.7 0.2 to 2.1 0.47 
Homemaker 7 (7) 12 (5) 0.6 0.2 to 1.6 0.28 
Student 17 (17) 21 (9) 0.6 0.3 to 1.4 0.24 
Retired 1 (1) 11 (5) 2.9 0.3 to 27.7 0.35 
Self-employed 10 (10) 16 (7) 0.5 0.2 to 1.3 0.13 
Unemployed 3 (3) 6 (3) 1.1 0.2 to 5.5 0.90 
Other 2 (2) 7 (32) 1.4 0.2 to 9.4 0.71 
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Respondent income (n=338)
 
0.94
 
Below average 18 (19) 44 (18) Reference category
 
Average 60 (62) 139 (58) 0.9 0.4 to 1.8 0.73 
Above average 19 (20) 58 (24) 0.9 0.4 to 2.1 0.79 
Respondent education level (n=338)
 
0.79 
Primary school or no formal 
schooling 
0 0 
 
Secondary school 17 (17) 40 (17) Reference category 
University undergraduate degree 40 (41) 76 (32) 0.8 0.3 to 1.7 0.52 
University postgraduate degree 25 (26) 67 (28) 1.0 0.4 to 2.2 0.94 
Technical or trades college 11 (11) 43 (18) 1.5 0.6 to 3.9 0.45 
Other 5 (5) 14 (6) 1.1 0.3 to 4.1 0.90 
Beliefs about cats, cat ownership and “stray” cats 
Agreement with the statements: 
“Cats are independent” (n=342) 0.93 
Strongly disagree 1 (1) 2 (1) Reference category 
Somewhat disagree 9 (9) 26 (11) 1.2 0.1 to 17.2 0.88 
Neither agree nor disagree 8 (8) 26 (11) 1.5 0.1 to 21.1 0.77 
Somewhat agree 45 (46) 125 (51) 1.4 0.1 to 17.1 0.81 
Strongly agree 35 (36) 65 (27) 1.0 0.1 to 13.1 0.98 
“Cats are peaceful” (n=341) 0.41 
Strongly disagree 1 (1) 1 (1) Reference category 
Somewhat disagree 3 (3) 17 (7) 9.1 0.4 to 235.9 0.18 
Neither agree nor disagree 23 (24) 56 (23) 2.9 0.1 to 60.5 0.49 
Somewhat agree 47 (48) 134 (55) 3.6 0.2 to 72.2 0.41 
Strongly agree 24 (25) 35 (14) 2.2 0.1 to 45.4 0.62 
“Cats carry disease” (n=342) 0.93 
Strongly disagree 29 (30) 72 (30) Reference category 
Somewhat disagree 30 (31) 87 (36) 1.0 0.5 to 1.9 0.95 
Neither agree nor disagree 22 (23) 48 (20) 0.7 0.3 to 1.5 0.39 
Somewhat agree 15 (15) 34 (14) 1.1 0.5 to 2.4 0.90 
Strongly agree 2 (2) 3 (1) 0.9 0.1 to 6.8 0.93 
“Cats are friendly” (n=342) 0.10 
Strongly or somewhat disagree 1 (1) 5 (2) Reference category 
Neither agree nor disagree 9 (9) 53 (22) 1.1 0.1 to 13.3 0.96 
Somewhat agree 63 (64) 148 (61) 0.4 0.0 to 4.7 0.48 
Strongly agree 25 (26) 38 (16) 0.3 0.0 to 3.6 0.34 
“Cats are dirty” (n=342) 0.79 
Strongly disagree 58 (59) 145 (59) Reference category 
Somewhat disagree 28 (29) 70 (29) 1.0 0.6 to 1.8 0.98 
Neither agree nor disagree 9 (9) 21 (9) 1.2 0.5 to 3.0 0.74 
Somewhat agree 2 (2) 3 (1) 0.3 0.0 to 2.1 0.22 
Strongly agree 1 (1) 5 (2) 2.7 0.3 to 28.6 0.42 
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“Cats are good company” (n=342) 0.25 
Strongly or somewhat disagree 1 (1) 1 (0) Reference category 
Neither agree nor disagree 1 (1) 10 94) 18.8 0.5 to 773.6 0.12 
Somewhat agree 27 (28) 84 (34) 2.1 0.2 to 83.8 0.36 
Strongly agree 69 (70) 49 (61) 2.7 0.1 to 55.1 0.51 
“Cats make good pets” (n=342) 0.79 
Strongly or somewhat disagree 2 (2) 4 (2) Reference category 
Neither agree nor disagree 1 (1) 3 (1) 1.1 0.1 to 27.6 0.95 
Somewhat agree 27 (28) 91 (37) 0.9 0.1 to 6.1 0.87 
Strongly agree 68 (69) 146 (60) 0.6 0.1 to 4.3 0.63 
“Stray cats take care of themselves” (n=342) 0.53 
Strongly disagree 18 (18) 31 (13) Reference category 
Somewhat disagree 41 (42) 78 (32) 1/1 0.5 to 2.3 0.85 
Neither agree nor disagree 20 (20) 67 (28) 1.6 0.7 to 3.7 0.28 
Somewhat agree 16 (16) 57 (23) 1.9 0.8 to 4.5 0.17 
Strongly agree 3 (3) 11 (5) 2.6 0.6 to 12.1 0.21 
“Stray cats spread disease” (n=342) 0.32 
Strongly disagree 4 (4) 6 (3) Reference category 
Somewhat disagree 25 (26) 52 (21) 0.8  0.2 to 4.1 0.83 
Neither agree nor disagree 35 (36) 74 (30) 0.9 0.2 to 4.2 0.90 
Somewhat agree 31 (32) 97 (30) 1.7 0.4 to 7.8 0.51 
Strongly agree 3 93) 15 (6) 2.6 0.4 to 19/1 0.34 
Attitudes towards cats, cat ownership and “stray” cats 
Agreement with the statements: 
“I like cats” (n=342) 0.67 
Did not agree
4 
2 (2) 9 (4) Reference category 
Somewhat agree 16 (16) 49 (20) 0.6 0.1 to 3.4 0.55 
Strongly agree 80 (82) 186 (76) 0.5 0.1 to 2.5 0.37 
“Owning a cat makes you happy” (n=342) 0.56 
Strongly or somewhat disagree 1 (1) 3 (1) Reference category 
Neither agree nor disagree 4 (4) 18 (7) 2.8 0.2 to 40.0 0.46 
Somewhat agree 22 (23) 78 (32) 1.7 0.2 to 19.7 0.67 
Strongly agree 71 (73) 145 (59) 1.2 0.1 to 13.6 0.87 
“I feel sorry for stray cats” (n=342) 0.06 
Strongly or somewhat disagree 1 (1) 16 (7) Reference category 
Neither agree nor disagree 8 (8) 22 (9) 0.1 0.0 to 1.0 0.05 
Somewhat agree 40 (41) 115 (47) 0.1 0.0 to 0.9 0.04 
Strongly agree 49 (5) 91 (37) 0.1 0.0 to 0.6 0.02 
“Stray cats are a problem” (n=342) 0.52 
Strongly disagree 4 (4) 9 (4) Reference category 
Somewhat disagree 7 (7) 12 (5) 0.7 0.1 to 4.0 0.72 
Neither agree nor disagree 20 (20) 43 (18) 0.8 0.2 to 3.2 0.70 
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Somewhat agree 49 (50) 110 (45) 1.0 0.2 to3.7 0.94 
Strongly agree 18 (18) 70 (29) 1.7 0.4 to 6.9 0.49 
Social norms relating to cat ownership and “stray” cats 
Agreement with the statements: 
“People who are important to me would approve of me owning a cat” (n=342) 0.47 
Strongly disagree 1 91) 4 (2) Reference category 
Somewhat disagree 2 (2) 6 (3) 0.4 0.0 to 7.5 0.52 
Neither agree nor disagree 4 (4) 25 (10) 1.3 0.1 to 20.1 0.84 
Somewhat agree 31 (32) 92 (38) 0.6 0.1 to 7.9 0.72 
Strongly agree 60 (61) 117 (48) 0.4 0.0 to 5.4 0.52 
Perceived behavioral control relating to cat ownership and “stray” cats 
Agreement with the statements: 
“My feelings towards cats make me want to have a cat” (n=342) 0.17 
Strongly disagree 1 (1) 5 (2) Reference category 
Somewhat disagree 3 (3) 17 (7) 0.7 0.1 to 10.1 0.78 
Neither agree nor disagree 7 (7) 32 (13) 1.0 0.1 to 12.3 0.99 
Somewhat agree 26 (27) 72 (30) 0.4 0.0 to 4.4 0.45 
Strongly agree 61 (62) 118 (48) 0.3 0.0 to 3.4 0.31 
“I could have a cat in my accommodation” (n=342) 0.08 
Strongly disagree 6 (6) 3 (1) Reference category 
Somewhat disagree 5 (5) 5 (2) 3.1 0.4 to 22.8 0.27 
Neither agree nor disagree 2 (2) 3 (1) 1.6 0.2 to 17.4 0.70 
Somewhat agree 23 (24) 90 (37) 8.5 1.8 to 40.7 0.01 
Strongly agree 62 (63) 143 (59) 5.0 1.1 to 22.8 0.04 
“I could not have a cat because it would kill the local wildlife” (n=342) 0.08 
Strongly disagree 53 (54) 88 (36) Reference category 
Somewhat disagree 33 (34) 117 (48) 2.2 1.3 to 4.0 0.01 
Neither agree nor disagree 10 (10) 30 (12) 2.0 0.8 to 4.8 0.12 
Somewhat or strongly agree 2 (2) 9 (4) 2.9
 
0.5 to 15.5 0.22 
“It would be difficult for me to have a cat with my other pets” (n=342) 0.38 
Strongly disagree 41 (42) 85 (35) Reference category 
Somewhat disagree 24 (25) 97 (40) 2.1 1.1 to 3.9 0.03 
Neither agree nor disagree 22 (23) 42 (17) 1.3 0.6 to 2.6 0.53 
Somewhat agree 10 (10) 17 (7) 0.8 0.3 to 2.2 0.69 
Strongly agree 1 (1) 3 (1) 1.2 0.1 to 13.1 0.88 
“My financial situation would make it difficult for me to have a cat” (n=342) 0.43 
Strongly disagree 43 (44) 88 (36) Reference category 
Somewhat disagree 31 (32) 113 (46) 1.7 0.9 to 3.0 0.10 
Neither agree nor disagree 13 (13) 29 (12) 1.3 0.5 to 2.9 0.60 
Somewhat agree 9 (9) 10 (4) 0.7 0.2 to 2.1 0.50 
Strongly agree 2 (2) 4 (2) 0.5 0.1 to 3.0 0.43 
Cat demographics  
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Cat sex (n=327)  0.79 
Male 43 (52) 116 (48) Reference category 
Female 40 (48) 128 (53) 1.1 0.6 to 1.9 0.71 
Frequency of bad or annoying behaviour from the cat (n=342) 0.38 
Never 43 (44) 87 (36) Reference category 
Occasionally 4 (4) 25 (10) 3.0 0.9 to 10.0 0.07 
Frequently 50 (51) 131 (54) 1.1 0.6 to 1.9 0.74 
Always 1 (1) 1 (0) 0.3 0.0 to 6.0 0.44 
      
      
1 
Variables that had an overall p-value of >0.05 in the initial screening are reported in this table 
2 
Odds ratio estimates were adjusted for association time. Odds ratios refer to the odds of a cat having an 
ownership human-cat relationship compared to a semi-ownership human-cat relationship. 
3 
Bold values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-values 
for the specific category, relative to the reference category. All p-values have been adjusted using the 
Benjamini-Hochberg step-up FDR method. 
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7 Chapter 7: Adult cats and kittens adopted from an Australian animal shelter 
at different adoption prices: determinants of cat choice and outcomes for the 
cats 
7.1 Abstract 
The percentage of adult cats euthanased in animal shelters is greater than that of kittens because 
adult cats are less likely to be adopted. This study aimed to provide evidence to inform the design of 
strategies to encourage and increase adult cat adoptions. One such strategy is to discount adoption 
prices, but there are concerns that this may devalue the cat and may result in poor adoption 
outcomes. We surveyed 382 cat adopters at the time of adoption, to assess potential determinants of 
adopters’ cat age group choice (adult or kitten) and, for adult cat adopters, the price they are willing 
to pay. The same respondents were surveyed again 6-12 months after the adoption to compare 
outcomes between cat age group, and between adult cats in two adoption price categories. Most 
adopters had benevolent motives for adopting cats from shelters and had put considerable thought 
into the adoption and the requirements for responsible ownership. However, adult cat adopters were 
more likely to have been influenced by price than kitten adopters. Adoption outcomes (including 
degree of attachment, extent of caretaking behaviours, and adopter satisfaction with the cat) were 
generally positive regardless of age group of cat adopted (adult or kitten) or, for adult cats, the price 
paid. These results can be used to inform future campaigns aimed at increasing the number of adult 
cat adoptions. 
7.2 Introduction 
Every year many thousands of cats are surrendered to animal shelters globally, including cats 
surrendered to the Royal Society for the Prevention of Cruelty to Animals (RSPCA), Australia’s 
largest animal sheltering organisation (RSPCA Australia, 2013). For any particular time period the 
number of cats reclaimed by their owners or adopted by new owners is less than the number 
entering shelters; consequently many cats are euthanased (Marston and Bennett, 2009; Alberthsen 
et al., 2013). Euthanasia of these animals raises serious ethical issues (Rogelberg et al., 2007), 
particularly if they are healthy (Rohlf and Bennett, 2005; Baran et al., 2009), and is of increasing 
concern to the community (Palmer, 2008; Hurley and Levy, 2013). In addition, it results in 
substantial financial costs to the community (Alberthsen et al., 2013) and is associated with mental 
health issues for the workers involved (Rohlf and Bennett, 2005; Baran et al., 2009).  
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Numbers of adult cats and kittens admitted annually to RSPCA shelters in Australia are similar 
(Alberthsen et al., 2013; Alberthsen, 2014), but adult cats are less likely to be adopted (Lepper, 
Kass and Hart, 2002; Marston and Bennett, 2009; Alberthsen, 2014) and hence a greater percentage 
of adult cats are euthanased compared to kittens (Marston and Bennett, 2009; Alberthsen et al., 
2013; Alberthsen, 2014). Effective approaches to increase the rate of adoption of adult cats are 
required, and animal shelters need evidence to inform the design of strategies, such as targeted 
marketing and promotions, to encourage adult cat adoptions. Knowledge about the people adopting 
adult cats and kittens and potential factors that determine whether people will choose an adult cat or 
a kitten are an integral part of this evidence base.  
One strategy used to increase numbers of cats adopted is the discounting or waiving of adoption 
fees (Weiss and Gramann, 2009; Butts et al., 2012; MacArthur et al., 2012). This strategy has 
attracted criticism, with concerns that low-cost adoption prices could be associated with devaluation 
of adopted cats, impulse buying, adoption by unsuitable people, and poor outcomes for the cat 
(Weiss and Gramann, 2009; Butts et al., 2012; MacArthur et al., 2012). Inherent in these concerns is 
an assumption that compared to people adopting cats with high adoption prices, key attributes of 
people adopting cats at low or no cost differ, and that these differences adversely affect the care of 
the adopted cat and the adoption outcome. These assumptions have not been fully assessed. In 
addition, if people are to be encouraged to adopt an adult cat rather than a kitten, it is important to 
have knowledge of the outcomes of both adult cat and kitten adoptions, as this knowledge may help 
in the design of marketing campaigns for adult cats and kittens.  
This study was conducted to provide empirical evidence to inform this debate and guide future 
campaigns to increase numbers of cats adopted from shelters. The study aims were to describe 
selected attributes of adopters of adult cats and kittens, assess potential factors that determine 
whether people choose an adult cat rather than a kitten, assess potential factors that determine 
whether people adopt a low or higher priced adult cat, compare outcomes of adoptions between 
adult cats and kittens, and compare outcomes of adoptions between low-priced and higher-priced 
adult cats. 
7.3 Methods 
7.3.1 Study overview 
A cross-sectional study was conducted with a subset of people adopting adult cats and/or kittens 
from RSPCA Queensland’s animal shelter in Wacol, Australia, between February 2013 and 
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December 2013. Adult cats and kittens are referred to collectively as cats, except when referring 
specifically to a particular cat age group (adult cat or kitten). Data were collected using two 
questionnaires: one was administered at the time of the adoption and the other 6-12 months after the 
adoption. Participation was voluntary and the study was approved by the University of Queensland 
Ethics Committee (project number 2011001160). 
At the participating shelter, each cat was classified, based on dentition, as either an adult cat (>4 
months of age) or a kitten (<4 months of age) by a trained staff member. The shelter had 
implemented a “low cost” adult cat adoption promotion before the study began, and continued this 
promotion throughout the study period. However, the adoption prices for adult cats varied during 
the study period. The majority of adult study cats were adopted during a AUD$20 adoption price 
promotion (199 cats), some during a AUD$99 adoption price promotion (20 cats) and some (13) 
during an adoption promotion during which adopters could nominate the price they were prepared 
to pay for the cat (during this promotion, the adoption prices nominated varied from AUD$99 to 
AUD$250). Adoption price information was unavailable for the remaining 21 adult study cats. All 
kittens were priced at AUD$180 throughout the study period. 
7.3.2 Sample size 
We aimed to recruit 100 cats in each of the three comparison groups (kittens and adult cats adopted 
for two different prices). This would have resulted in at least 80% statistical power for detection of 
differences in mean attachment score between pairs of comparison groups at the 0.05 level if the 
within-group standard deviation of mean attachment score was 10.1, as reported by Weiss (2009), 
and the true differences in mean attachment score between comparison groups were 4 or more. 
Assuming attachment scores are normally distributed, a true difference of this magnitude equates to 
the difference between the 42
nd
 and 58
th
 percentiles. Power calculations were performed using the 
Compare 2 module (version 2.69) of WinPepi (version 11.11; Abramson, 2011).  
7.3.3 Participant and cat selection and data collection 
All people over 18 years of age adopting one or more adult cats and/or kittens from the participating 
shelter during the study period were eligible for enrolment (including those adopting cats that had 
been previously adopted, returned and made available for adoption again). Those adopting on 
multiple days during the study period were eligible for enrolment separately on each of those days, 
but no adopter was enrolled on more than one day. Senior adoption staff at the participating shelter 
were trained by the researchers to enrol participants using a standardised recruitment methodology, 
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which included providing details about the research aims and study design. These staff selected and 
trained other adoption staff for participant recruitment. Shelter staff were requested to approach all 
people adopting one or more cats during the study period, invite them to participate and provide 
them with an information sheet about the study. Adopters during the study period were also made 
aware of the study through flyers and notices in the adoption area of the animal shelter. Participants 
were offered a small toy for their newly adopted cat and the opportunity to win an AUD$100 store 
voucher. Those who agreed to participate gave written consent and completed a hard copy of the 
first questionnaire at that time; these responses were subsequently entered into a digitised 
questionnaire (Qualtrics, 2012). 
E-mail addresses and telephone numbers were obtained from participants and were used to contact 
them six to twelve months after the adoption, at which time they were asked to complete the second 
questionnaire. Those who provided an e-mail address on their consent form were sent a URL, which 
linked to the on-line questionnaire. A reminder e-mail was sent two weeks after the initial e-mail if 
the questionnaire had not been completed. If the questionnaire was not completed within two weeks 
of the reminder e-mail, or the participant provided only a telephone number, the researchers 
attempted to contact the participant by telephone and have them complete the second questionnaire 
via telephone interview. Telephone responses were entered directly into a digitised questionnaire 
(Qualtrics, 2012). Those participants who did not respond to the e-mail and had not provided a 
telephone number were lost to follow-up for the second part of the study. It was assumed for the 
purposes of the study that the person present at the adoption, who signed the adoption papers and 
gave consent to be part of the study, was the person who chose the cat and made decisions about the 
adoption. The shelter’s policy was to not allow the purchase of a cat for another person as a gift or 
as a proxy, and shelter staff routinely questioned potential adopters at the time of adoption to ensure 
that this did not occur (personal communication with RSPCA staff, January 2013). 
To calculate response rates, data were obtained from the shelter’s database for all cats adopted 
during the study period, including the cats’ dates of adoptions, adopters’ names and postcodes, and 
cat age group (i.e. adult cat or kitten). Each person adopting one or more cats on a single day was 
counted as one adopter for the calculation of the response rate. This was calculated as the number of 
adopters who were enrolled and completed the first questionnaire during the study period as a 
proportion of the total number of people who adopted one or more cats from the shelter during the 
study period. As each record in the shelter’s database represented one cat being adopted, to 
calculate the total number of people who adopted one or more cats from the shelter during the study 
period, adopters with the same first name, surname and postcode on the same day were assumed to 
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be the same person and counted as one adopter. Response rates were calculated for all cats pooled 
and also separately for adult cats and kittens.  
7.3.4 Questionnaire design 
The questionnaires were developed based on review of relevant literature and consultation with 
academic and industry experts, and piloting for reliability and validity with test subjects (not 
enrolled participants), with revisions as necessary. The questionnaires contained a combination of 
forced choice and open ended questions. The first questionnaire consisted of questions specific to 
the adopter and the adoption, while the second questionnaire consisted of questions specific to the 
adopter and questions about each enrolled cat (full details of both questionnaires can be found in 
Appendix 7-1). The first questionnaire consisted of the following five sections:  
1: Respondent demographics and cat ownership history. 
2: General attitudes towards cats. 
3: Adoption-related considerations: cost-related considerations, other cat sources considered, 
length of time spent considering the adoption and importance of the lower-than-normal 
promotional cat adoption price (for adult cat adopters). 
4: Factors related to the adoption: each respondent was asked to rate their level of agreement 
with statements about whether they considered each of a series of possible adoption-related 
factors when planning to adopt a cat. 
5: Reasons for adopting from the animal shelter rather than from another source: each 
respondent was asked to rate their level of agreement with statements about whether each of a 
series of possible reasons contributed to their decision to adopt from the participating animal 
shelter. 
For sections 4 and 5, respondents were also given the opportunity to provide details about other 
considerations or reasons in free text fields.  
The second questionnaire, administered 6-12 months after the adoption, consisted of three sections; 
each section asked questions about the adopted cat and the cat adopter’s opinion about adopting 
from the shelter: 
1: Outcomes of the adoption: cat retention, adopter’s self-rated attachment to the cat, 
adopter’s satisfaction with the cat and whether the adopter would choose to adopt from the 
shelter again. In addition to the self-rated measure, the attachment of the respondent to the 
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cat(s) they had adopted was quantified using the Lexington Attachment to Pets Scale 
(“Attachment Scale”) (Johnson, Garrity, and Stallones, 1992). Instructions clarified that in the 
Attachment Scale statements, the term “pet” referred specifically and only to the cat(s) the 
participant adopted from the RSPCA when they were enrolled in the study. The responses for 
each of the Attachment Scale statements were allocated scores using the same system as 
Weiss and Gramann (2009): strongly disagree (allocated a score of 1), somewhat disagree (2), 
somewhat agree (3) and strongly agree (4). These scores were then summed for each cat to 
give an overall attachment score; with 23 statements in the Attachment Scale, scores could 
vary from 23 to 92. 
2: Caretaking behaviours towards the cat and information about the cat’s lifestyle (e.g. 
indoor/outdoor status).  
3: Reasons why some adopters no longer had the adopted cat. 
Participants who had multiple enrolled cats were asked to complete separate questionnaires for each 
cat. 
To explore the relationship between socioeconomic status and adoption, we used the Index of 
Relative Socio-economic Advantage and Disadvantage (Australian Bureau of Statistics, 2011). 
Each respondent was classified based on the national decile for their home postcode, using indices 
calculated with the 2011 census data. Thus, the socioeconomic index described the socioeconomic 
status of the respondent’s home area, rather than that of the respondent’s household. 
7.3.5 Statistical analyses 
All statistical analyses were performed using Stata (version 12.1, StataCorp, College Station, Texas 
77845 USA). Distributions of key variables were compared between adopters whose second 
questionnaire was completed online or via telephone. Since these did not differ substantially, data 
from the two collection methods were pooled for analyses. Data from the first and second 
questionnaires for each enrolled cat were matched using unique identification numbers assigned to 
each adopter/cat combination at the time of data entry of the first questionnaire data. For all 
analyses of associations, the individual cat was the unit of analysis. 
Not all respondents answered all questions. Proportions of adopters and cats are reported as 
percentages of the number of study adopters or cats, respectively, where the necessary data were 
available. 
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Differences between planned and actual adoption price paid 
A variable was created to describe the actual price paid for the cat(s) relative to the price the adopter 
planned to spend before going to the shelter. Cats were then divided into four groups: cats where the 
adopter had paid more, the same, or less than they had planned, and cats for which the adopter had 
no price in mind. Distributions of cats were reported separately for adult cats and kittens. 
Determinants of cat age group (adult cat or kitten) adopted and of adoption price paid for 
adult cats 
Potential determinants of cat age group adopted (adult cat or kitten) were screened using logistic 
regression, with adopter fitted as a random effect to account for clustering of cat within adopter; 
models were fitted using the -xtlogit- command in Stata. All variables from the first questionnaire 
were screened, including respondent demographics, cat ownership history, general attitudes towards 
cats, adoption-related considerations, factors considered in relation to the adoption and reasons for 
adopting from the animal shelter (for full details of variables screened, see Appendices 7-1 to 7-5). 
Exposure variables collected on the Likert scale were collapsed into three categories for analyses 
(strongly or somewhat agree, neither agree nor disagree, and strongly or somewhat disagree) to 
avoid, where possible, sparse or zero category combinations. Exposure variables with overall p-
values <0.1 on univariable analysis were then all forced simultaneously into a multivariable model. 
Potential determinants of adoption price paid for adult cats (≥AUD$99 rather than AUD$20) were 
analysed using the same methods. 
Comparisons of adoption outcomes between adult cats and kittens, and between adult cats 
adopted for different prices 
Distributions of responses for each adoption outcome (as collected 6-12 months after the cat’s 
adoption) with more than two ordinal categories were compared between cat age groups using 
proportional odds models, using the -ologit- command in Stata (Table 7-2 and Appendix 7-4). 
Robust standard errors that accounted for clustering of cat with adopter were used. The 
exponentiated coefficients from these models estimated the effects of the adopted cat being an adult 
cat (rather than a kitten) on the odds of the response being at or above an outcome category rather 
than below that category. Proportional odds models are based on the assumption that the ratio of 
these odds is the same regardless of which outcome category used as a cutpoint (the proportional 
odds assumption). For each outcome, this assumption was assessed by comparing the log-
likelihoods of the proportional odds model and the corresponding multinomial logit model, using 
the likelihood ratio test without accounting for clustering of cat within adopter. For the 
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respondents’, agreement with “I like cats”, there was evidence of non-proportional odds as 
indicated by a low p-value from likelihood ratio test (<0.05), so results from the multinomial 
logistic model (rather than from the proportional odds model) with robust standard errors that 
accounted for clustering of cat within adopter was used for this variable. Distributions of responses 
for each binary outcome (Table 7-2 and Appendix 7-4) were compared between cat age groups 
using random effects logistic regression— in order to account for clustering of cat within adopter—
with the -xtlogit- command in Stata. For one variable (Did the adopter intend to keep the cat?), 
there was a response category-cat age group combination that contained no cats, and so the 
distribution of this binary variable was compared between cat age groups using exact logistic 
regression. Conditional probability tests were used; P-values were calculated using the mid-P rule 
as recommended by Agresti (2007). The attachment score was treated as a continuous outcome 
variable and analysed using linear regression, with adopter fitted as a random effect using Stata’s -
xtreg- command. 
Distributions of responses for each adoption outcome for adult cats were compared between 
adoption price categories (≥AUD$99 or AUD$20) using the same approaches as described above. 
For four variables (the respondent’s type of accommodation, did the adopter intend to keep the cat, 
the frequency of the adopter holding/stroking/cuddling the cat/kitten and did the adopter put 
external identification on the cat), there was a response category-adoption price category 
combination that contained no cats, and so the distributions of these variables were compared 
between adoption price categories using exact logistic regression as described above.  
7.4 Results 
In total, 1804 people adopted cats from the participating shelter during the study period, of these 
382 adopters (21%) were enrolled in the study and completed the first questionnaire at the time they 
adopted. Of the 998 people who adopted adult cats from the participating shelter during the study 
period, 248 were enrolled (25%) and of the 811 kitten adopters 134 were enrolled (17%) (5 people 
adopted an adult cat and a kitten). The majority of respondents adopted just one cat (n=375) but 
seven adopted two cats each (5 adopted two adult cats and 2 adopted two kittens); all 389 cats were 
enrolled (248 adult cats, 134 kittens and 7 cats whose type was not recorded). 
The second questionnaire, administered 6-12 months after the adoption, was completed by 70% 
(266/382) of the enrolled adopters; 164 out of 248 adult cat adopters (66%) and 97 out of 134 kitten 
adopters (73%) and five out of seven adopters for which the cat age group adopted was unknown 
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(71%). The second questionnaire was completed online by 210 respondents and through a telephone 
interview by 56. Reasons for not completing the second questionnaire included no or incorrect 
contact details (6 respondents), the adopter no longer wanted to participate or was unable to 
participate (5 respondents) and the adopter could not be contacted within the study time frame (105 
respondents). Of the 389 cats enrolled at adoption, second questionnaires were completed for 271 
cats; 68% of adult cats (168/248), 73% of kittens (98/134) and 71% of cats for which the cat age 
group was unknown (5/7). Thirteen could not be matched to the cat’s adopter’s first questionnaire 
as the identification number was incorrect or missing from the second questionnaire; these cats were 
excluded from the comparisons of adoption outcomes. 
7.4.1 Adopters’ demographics, pre-adoption attitudes, and intentions 
The majority of study adopters were female (73%; 272/373), were aged between 25 to 45 years 
(59%; 220/373) and were employed full- or part-time (61%; 227/373). The over-representation of 
females among the study adopters was consistent with participant demographics reported in other 
research in this field (Toukhsati, Bennett and Coleman, 2007; Rohlf et al., 2010). The median 
socioeconomic advantage disadvantage index decile was eight for both the study adopters and the 
entire population of adopters from the shelter during the study period; a higher index value indicates 
that the postcode is relatively advantaged (Table 7-1 and Appendices 7-2 and 7-3).  
The majority of cats’ adopters had been thinking about adopting a cat for over one month (82%; 
308/374). The price of the cat was an important consideration for some but, for most, price was of 
less importance than finding the right animal (56%; 211/375) or price was not a consideration when 
selecting a cat (33%; 123/375) (Appendix 7-2). Differences between planned and actual adoption 
price paid were known for 364 of the 389 study cats (94%). The adopter paid approximately the 
same as what they were planning to spend for 44% of kittens (58/131) and 24% of adult cats 
(55/233), the adopter paid less for no kittens and for 43% of adult cats (101/233), and the adopter 
paid more for 30% of kittens (39/131) and 3% of adult cats (6/233). The adopter had no price in 
mind initially for 26% of kittens (34/131) and 31% of adult cats (71/233).  
Many cats’ adopters (40%; 148/375) had considered a source other than the shelter to get a cat. Of 
these sources, the most commonly considered were other welfare options, such as another animal 
shelter (n=65), pound (n=16) or private cat rescue/rehoming group (n=53), but some cats’ adopters 
had also considered non-welfare sources such as a pet shop (n=35), family/friends (n=9), breeder 
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(n=31) or advertisements in the local paper or on the internet (n=35) (respondents could indicate 
one or more sources they had considered). 
Most cats’ adopters had considered a range of factors related to the adoption (Table 7-1, Figure 7-1 
and Appendices 7-2 and 7-3); the three most common were the suitability of their accommodation 
for a cat, preferred cat personality, and their lifestyle. Most cats’ adopters also had a range of 
reasons for adopting from the shelter rather than getting their cat from another source (Table 7-1, 
Figure 7-2 and Appendices 7-2 and 7-3); the three most common were that the adopter felt that 
adopting from a shelter was the right thing to do, they thought that the shelter was a trusted and 
credible option, and they wanted to help the shelter.  
Figure 7-1: Factors considered by adopters before adopting their study cat(s). 
 
Legend: Between 355 and 367 of the 382 study adopters answered each question. Each adopter was 
asked to rate whether they had considered each of these factors before adopting their study cat(s) 
from the animal shelter; those who answered somewhat or strongly agree were classified as having 
considered that factor before adopting. 
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Figure 7-2 : Reasons that contributed to adopters’ decision to adopt their study cat(s) from 
the animal shelter rather than from another source. 
 
Legend: Between 267 and 370 of the 382 study adopters answered each question. Each adopter was 
asked to rate whether each of these reasons contributed to their decision to adopt their study cat(s) 
from the animal shelter rather than from another source, those who answered somewhat or strongly 
agree were classified as having had that reason contribute to their decision. 
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7.4.2 Cat demographics 
Of the cats for which cat demographic questions were completed, 51% were female (136/266), 63% 
were short haired (168/268), 31% medium haired (83/268) and 6% long haired (17/269). Fifty cats 
(19%; 50/266) had a health problem and 14 cats (5%; 14/267) had a behavioural problem for which, 
at the time of the adoption, the cat’s adopter signed a waiver form for the problem to confirm that 
they had been made aware of it and the implications and were prepared to proceed with the 
adoption anyway. 
7.4.3 Determinants of cat age group (adult cat or kitten) adopted 
Associations between variables that were included in the multivariable model of cat age group 
adopted are reported in Table 7-1. Univariable associations for all other variables are reported in 
Appendix 7-2. Multivariable modelling revealed that respondents who adopted from the shelter 
because cats are cheaper there, and those who indicated a greater liking for cats, were more likely to 
be an adopter of an adult cat rather than a kitten (Table 7-1). Respondents who adopted from the 
shelter because friends/family thought they should were more likely to be an adopter of a kitten 
rather than an adult cat. Planned spend was also associated with cat age group adopted, with those 
who had a higher planned spend or no price in mind more likely to adopt a kitten than an adult cat. 
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Table 7-1: Distributions of cats by cat age group (adult cat or kitten) and associations between 
potential determinants of cat age group adopted for 389 cats adopted from an animal shelter 
in Australia in 2013
1
. 
Exposure variable and categories 
Adult cats 
  n (%)
2
 
Kittens 
n (%)
2
 
Adjusted 
odds 
ratio
3 
95% 
Confidence 
interval
 
P 
value
4 
Index of relative socioeconomic advantage disadvantage decile (n=376) 0.06 
8-10 155 (63) 89 (69) Reference category
 
4-7 48 (20) 32 (25) 0.0 0.0 to 3.9 0.17 
1-3 43 (18) 9 (7) 4.4 0.1 to 194.2 0.44 
Agreement with the statement “I like cats” (n=379) <0.01 
Somewhat or strongly agree 233 (94) 112 (85) Reference category
 
Did not agree 14 (6) 20 (15) 0.0 0.0 to 0.8 0.04 
Source of previously owned cats (n=362) 0.24 
Non-welfare source (e.g. pet shop, 
breeder) 
114 (49) 58 (45) Reference category 
Welfare source (e.g. animal shelter, 
pound) 
66 (28) 33 (26) 1.7 0.1 to 38.2 0.75 
Never owned a cat before 25 (11) 28 (22) 0.0 0.0 to 4.2 0.17 
Both welfare and non-welfare source 29 (12) 9 (7) 1.7 0.0 to 78.5 0.78 
Amount of money the adopter planned to spend on purchasing/adopting a cat before 
coming to the shelter (n=378) 
<0.01 
≤$50 45 (18) 19 (14) Reference category 
$51-150 61 (25) 20 (15) 17.0 0.1 to 2405.4 0.27 
≥$151 68 (28) 58 (44) 0.0 0.0 to 1.2 0.06 
No price in mind 73 (30) 34 (26) 0.2 0.0 to 10.8 0.43 
Agreement with the statement “When I was considering purchasing/adopting a cat leading up to 
today, I considered the following factors......” 
“The initial purchase price of a cat/kitten” (n=365) 0.21 
Strongly or somewhat agree 106 (44) 64 (52) Reference category 
Neither agree nor disagree 69 (29) 41 (33) 1.6 0.1 to 32.8 0.75 
Somewhat or strongly disagree 66 (27) 19 (15) 24.8 0.3 to 2479.6 0.17 
“My preferred cat/kitten breed (e.g. purebred or crossbreed)” (n=355) 0.05 
Somewhat or strongly agree 52 (22) 43 (35) Reference category 
Neither agree nor disagree 92 (40) 45 (37) 26.9 0.3 to 2644.6 0.16 
Strongly or somewhat disagree 89 (38) 34 (28) 39.3 0.3 to 5313.5 0.14 
Agreement with the statement “I chose to adopt this cat/kitten from an animal shelter rather than a 
breeder, pet shop or other source because........” 
“My friends or family thought I should get a cat/kitten from an animal shelter” (n=328) <0.01 
Somewhat or strongly agree 62 (30) 50 (43) Reference category 
Neither agree nor disagree 94 (45) 52 (44) 120.1 0.7 to 19532.2 0.07 
Strongly or somewhat disagree 55 (26) 15 (13) 412.4 1.4 to 118576.7 0.04 
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“The cat/kitten was cheaper from the shelter than from other sources” (n=310) <0.01 
Somewhat or strongly agree 78 (38) 29 (27) Reference category 
Neither agree nor disagree 82 (40) 45 (42) 0.0 0.0 to 1.3 0.06 
Strongly or somewhat disagree 43 (21) 33 (31) 0.0 0.0 to 0.3 0.02 
      
      
1
 All variables that had an overall p-value of <0.1 on univariable analysis were simultaneously forced into 
a multivariable model. The results presented here are from that multivariable model; all explanatory 
variables fitted in that model are reported. Results for variables that had an overall p-value of ≥0.1 on 
univariable analysis are reported in Appendix 7-2. 
2 
Total numbers of respondents differ between exposure variables as not all respondents answered each 
question and, within variables, percentages do not always sum to 100% due to rounding.
 
3 
The odds ratio estimates the odds of an adopter adopting an adult cat rather than a kitten. Odds ratios are 
adjusted for all other variables in the model (i.e. for all other exposure variables reported in this table). 
259 cats were included in the multivariable model as those with missing values for any of these exposure 
variables were excluded.  
4 
Bolded values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-values 
for the specific category, relative to the reference category. 
      
 
7.4.4 Determinants of adoption price paid for adult cats 
There were no significant differences detected in any exposure variables between adopters of adult 
cats in different adoption price groups but the effect estimates were imprecise (Appendix 7-3). Most 
adult cat adopters indicated that they did not consider the lower than normal promotional cat 
adoption price as important in their decision to adopt a cat (51%; 70/137), although 36% considered 
it somewhat important (50/137) and 12% (17/137) very or extremely important. Only 49% (67/137) 
of adult cat adopters agreed that hearing about the lower than normal cat adoption price promotion 
was a reason for them adopting from the shelter (Appendix 7-3).  
7.4.5 Comparisons of adoption outcomes between adult cats and kittens, and between adult cats 
with different adoption prices 
Comparisons of adoption outcomes between adult cats and kittens, and between adult cats with 
different adoption prices are reported in Table 7-2, and Appendices 7-4 and 7-5. Although most 
adopters were satisfied with the cat (96%; 247/258), a significant association was found between 
satisfaction with the cat and cat age group, with adopters of adult cats more likely than adopters of 
kittens to be satisfied rather than very satisfied (Table 7-2). Kitten adopters were more likely to be 
prepared to pay a higher adoption price for a cat in the future compared to adopters of adult cats 
(Table 7-2). There were no other significant differences detected in any variables between adopters 
of adult cats and kittens, but the effect estimates were imprecise (Appendix 7-4). 
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Table 7-2: Distributions of adoption outcomes by type of cat adopted (adult cat or kitten) for 
271 cats adopted from an animal shelter in Australia in 2013
1
. 
Outcome variable and categories 
Adult cats 
n (%)
2
 
Kittens 
n (%)
 2
 
Odds 
ratio
3 
95% 
Confidence 
Interval
4 
P 
value
4 
Satisfaction with the adopted cat (n=258)  2.2 1.0 to 4.7 0.04 
Very satisfied  131 (78)
 
81 (89)  
Satisfied 28 (17) 7 (8)    
Neither satisfied or dissatisfied  3 (2) 1 (1)    
Dissatisfied
5
 5 (3) 2 (2)    
Amount of money the adopter planned to spend on 
purchasing/adopting a cat from the shelter in the future (n=246) 
2.3 1.4 to 3.8 <0.01 
≥$201 27 (17) 24 (28)    
$101-200 62 (39)
 
44 (51)
 
   
$21-100 69 (43) 17 (20)    
≤$20 1 (1) 2 (2)    
      
1
 Variables with an overall p-value <0.05 on univariable analysis; results for variables that had an overall 
p-value of ≥0.05 on univariable analysis are reported in Appendix 7-4. 
2 
Total numbers of respondents differ between variables as not all respondents answered each question 
and, within variables, percentages do not always sum to 100% due to rounding 
3 
Odds ratio estimate; this estimates the odds of an adopter choosing any particular category for adult cats 
relative to those for kittens.  
4 
Bolded values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-values 
5 Includes “dissatisfied” and “very dissatisfied” 
      
 
There were no significant differences (P>0.05) detected in attachment score, self-rated attachment, 
adopter’s intention to keep the cat, adopter’s willingness to adopt from the shelter in the future 
between adult cats and kittens or between adult cats in the two adoption price categories, but again 
effect estimates were imprecise (as evidenced by wide confidence intervals) (Appendices 7-4 and 7-
5). Attachment scores were approximately normally distributed with a mean of 67 (range 40-92, SD 
10) indicating strong attachment for most cats (Weiss and Gramann, 2009). For the majority of cats 
(88%; 225/257), their adopter also self-rated themselves as very attached to the cat. Six to 12 
months after adoption, for almost all cats, the adopter intended to keep the cat (99%; 226/229) and 
agreed that they would choose to adopt from the shelter again in the future if they wanted to adopt 
another cat (95%; 234/246; Appendices 7-4 and 7-5). 
There were no significant (P<0.05) differences detected in caretaking behaviours shown towards the 
cat between cat age groups or between adult cats in different adoption price groups, but these effect 
estimates were also imprecise. For most cats, the adopter undertook most caretaking behaviours 
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(application of flea/tick medication, de-worming, registration, putting a collar on the cat and 
confinement of the cat) and for 89% (229/258) of cats, the adopter intended to take the cat to the 
veterinarian yearly (Appendices 7-4 and 7-5). Most cats (87%; 225/259) were allowed inside their 
adopter’s house all of the time and were held/stroked/cuddled daily (98%; 253/258; Appendices 7-4 
and 7-5).  
Nineteen cats (7%; 19/266) were no longer in the care of the adopter when they completed the 
second questionnaire. These cats had various outcomes including being returned to the shelter (2%; 
5/266) or dying (2%; 4/266). The percentage of adopted cats that were returned to the shelter within 
a month of the adoption (the shelter’s return rate) over the same period of time was 6% (101/1809).  
7.5 Discussion 
The findings of this study suggest that price sensitive adopters are more likely to adopt adult cats 
rather than kittens; people who chose to adopt from the shelter because cats were cheaper there and 
planned to spend less to adopt a cat were more likely to be adopters of adult cats than kittens. The 
outcomes for cats adopted from this animal shelter were generally positive regardless of the cat age 
group (adult or kitten) or price, although we cannot exclude adverse effects of cat age group or cat 
price on adoption outcomes. These results differ from a previous study where negative outcomes, 
such as increased risk of relinquishment, were associated with cats obtained at low cost (New et al., 
2000). Adoption outcomes in our study were measured by attachment of the adopter to the cat, 
whether the adopter would adopt another cat from the shelter in the future, the amount of money the 
adopter would be prepared to pay for a cat from the shelter in the future, satisfaction with the 
adoption, and caretaking/lifestyle of the cat. The majority of the adopters in our study, regardless of 
the adoption price paid, had high attachment scores, indicative of a strong attachment to their cat. 
The reported lack of association between financial resources and attachment to pets (Johnson, 
Garrity, and Stallones, 1992; Staats et al., 1996; Poresky and Daniels, 1998) is supported by the 
similar attachment scores found regardless of price paid for the cat found in our study and in others 
(Weiss and Gramann, 2009; Butts et al., 2012; MacArthur et al., 2012). These results have positive 
implications for the use of “low cost” adoption campaigns to encourage the adoption of adult cats.  
The majority of adopters in our study seemed to have put substantial thought into the adoption 
process, irrespective of whether they then chose to adopt an adult cat or kitten or the adoption price 
paid. Adopter’s decisions regarding the adoption had less to do with price and more to do with 
finding a cat that was suitable for them. The majority of adopters had been thinking of adopting a 
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cat for a substantial period of time and had considered a wide variety of responsible ownership 
factors prior to the adoption (such as their lifestyle, suitability of their accommodation for a cat and 
ongoing costs of cat care). These findings alleviate potential concerns that low cost adoption 
promotions may attract unsuitable adopters or result in impulse buying without due consideration 
(Weiss and Gramann, 2009; Butts et al., 2012; MacArthur et al., 2012).  
Benevolent motivations for adopting from the shelter were evident in the studied population, with 
over 75% of adopters choosing to adopt from the shelter because they felt it was the right thing to 
do, thought that the shelter was a trusted and credible option, or wanted to help the shelter. In 
addition, those adopters who had considered another source mostly considered other welfare 
organisations. These findings provide insights that can help inform the design of novel strategies to 
encourage shelter adoptions. Examples include actively promoting the idea that adopting from the 
shelter is an altruistic action that adopters will feel good about, and developing non-monetary 
reward systems to both reward adopters and motivate them to share information about their 
adoption experience. Rewards, including non-monetary rewards, are recognised as a way to 
encourage information sharing in organisations (Bartol and Srivastava, 2002; O’Dell and Hubert, 
2011; Battistella and Nonino, 2012). Based on the findings in this study, a similar system could 
work well for animal welfare organisations to encourage adoptions in general and to specifically 
encourage the adoption of particular animal groups that are often overlooked, such as adult cats (for 
example by offering greater “rewards” for adopting or recommending adult cats).  
Some significant differences were found between adult cat and kitten adopters in their reasons for 
adopting from the shelter; this information may also assist the design of strategies to encourage the 
adoption of adult cats. Compared to kitten adopters, adult cat adopters were more likely to have 
planned to spend less money on the adoption, suggesting that price sensitivity may be associated 
with the choice to adopt an adult cat. Shelters could utilise this knowledge to promote adult cat 
adoptions through advertising that focuses not only on the low adoption price of adult cats but also 
on the other price-related benefits of adopting an adult cat (for example, that routine veterinary 
visits/vaccinations should only be required annually compared to a kitten, which will need a series 
of routine veterinarian visits to be fully vaccinated). A better understanding of the importance of 
price to adopters and its interaction with other factors in the adoption decision making process 
would be helpful for shelters to determine how best to price their cats and kittens and achieve a 
sustainable revenue without introducing negative impacts on either population. Such an 
understanding would also improve the accuracy of modelling designed to assist shelter managers 
maintain the financial health of the organisation while implementing strategies such as low cost 
194 
adoptions which are expected to increase the number of adoptions (Lord, Olynk Widmar and 
Litster, 2014).  
People with a more positive attitude towards cats tended to adopt adult cats rather than kittens. A 
possible explanation for this finding is that positive experiences from previous cat ownership 
translated into a greater willingness to adopt an adult cat. In keeping with the finding that 
benevolent motivations predominated amongst our adopter population, adopters with positive 
attitudes towards cats may have been motivated by concern that the adults were less likely to be 
adopted (Lepper, Kass and Hart, 2002; Marston and Bennett, 2009). Perhaps people who were less 
sure of whether they liked cats were more likely to adopt a kitten because they thought that would 
be the best introduction to cat ownership.  
Some significant differences in outcomes after adoption were found for adult cats compared to 
kittens. Almost all adopters were satisfied with their adopted cat regardless of whether it was an 
adult or kitten but adopters of adult cats were more likely to be just satisfied (rather than very 
satisfied) than adopters of kittens. This difference is unlikely to be of concern for animal welfare 
organisations attempting to find homes for cats, since an adopter being satisfied with the cat is 
nevertheless a positive outcome. However, further research may elucidate the underlying reasons 
for this and may yield useful information for animal welfare organisations regarding potential issues 
with integrating an adult cat into a home and how to prevent or manage any issues.  
Kitten adopters were prepared to pay a higher adoption price for a cat in the future, but almost all 
kitten adopters paid a higher adoption price for their kitten compared to adult cat adopters. 
Consequently, this finding may indicate that future spend is influenced more by actual price paid 
than by cat age group. This is consistent with marketing theory on pricing decisions being 
constructed, in part, from an internal reference price based on previous experiences (Pride, 2007). 
For example, if an adopter pays $20 to adopt a pet and is satisfied with the pet, in future that person 
might be likely to assume that it is not necessary to pay more than $20 to adopt a satisfactory pet. 
Conversely, if an adopter pays $180 to adopt a pet and is satisfied with the pet, in future that 
adopter might be likely to assume that one needed to pay $180 or more to adopt a satisfactory pet. 
This may have implications for animal welfare organisations’ future decision making about how to 
price adoption fees, as adopters who have paid a “low” adoption price may expect to always pay a 
similar “low” price in future. This may limit the ability of the shelter to vary prices over the long 
term, especially for returning “customers”.  
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No significant associations were found between adoption price paid and cat caretaking behaviours, 
echoing the results of other studies in the USA (Neidhart and Boyd, 2002; Butts et al., 2012; 
MacArthur et al., 2012). However, further research is necessary to confirm the lack of association 
between adoption price paid and cat caretaking behaviours, as effect estimates and associated 
confidence intervals were not reported in the USA studies and the effect estimates in our study were 
imprecise. The quality of care provided to a pet has been found to be more influenced by owner 
characteristics — the owner’s gender, level of education, previous cat and ownership experiences 
— than attachment and price paid for the pet (Shore, Petersen and Douglas, 2003; Adamelli et al., 
2005; Weiss and Gramann, 2009), and is reportedly more reliant on the owner’s willingness to 
spend money on the pet rather than on the income of the owner (Staats et al., 1996). The kind of 
person adopting from a shelter may differ from those who obtain a cat from other sources (Weiss 
and Gramann, 2009), and this difference may be amplified by the screening process used by shelters 
to determine if a person is a suitable adopter. It is possible that our adopter population may have 
been more homogeneous in terms of demographics, income, previous cat ownership or cat lifestyle 
than the general population and that these factors do differ between adopters of different cat age 
groups and adopters of cats with different adoption prices in more diverse adopter populations.  
Overall attachment scores for each cat were generated by allocating numeric scores of 1 to 4 to the 
ordinal responses to each of the 23 statements in the Lexington Attachment to Pets Scale (Johnson, 
Garrity, and Stallones, 1992; Weiss and Gramann, 2009). These scores were then summated for 
each cat to give an overall attachment score, and these overall scores were treated as continuous 
data, as in previous research (Weiss and Gramann, 2009). This approach is valid only if each 
incremental increase in score for each statement has the same underlying meaning. If this is not the 
case, the same overall attachment scores for different cats may have different inherent meaning, cats 
with the same degree of attachment may have different scores, and statistical methods treating these 
scores as continuous data, as we have done, are invalid. There is a need to validate this approach to 
assessing attachment with “gold standard” continuous measures of adoption. 
7.5.1 Limitations 
The study’s initial intention was to compare adult cats adopted at “normal” adoption prices with 
those adopted at “low” adoption prices, and to assess the success of the adoption promotion at 
increasing adoption rates by comparing these before, during and after the adoption promotion. 
However, for reasons beyond control, the adoption price promotions were introduced at the 
participating shelter before the study began and were continued throughout the study period. 
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Therefore, it was not possible to collect data that would have allowed a comparison between 
“normal” and “low” adoption price groups, or to compare adoption rates before, during and after the 
adoption promotion. In addition, the shelter changed location, premises and operating procedures in 
the months before the study making a comparison of adoption rates with the same period in the 
preceding year invalid. The data obtained nonetheless allowed the assessment of adoption outcomes 
for cats adopted at “low” adoption prices. An increased adoption rate during a fee-waived adoption 
promotion has been reported (Weiss and Gramann, 2009) but more work is needed to demonstrate 
that “low” cost adoption promotions would also increase adoption rates, as has been proposed 
(Lord, Olynk Widmar and Litster, 2014). The time frame available for the study meant that the 
longest follow up time possible was a maximum of 12 months from the time of adoption. It would 
be useful to follow up adopted cats over longer time periods to determine whether the positive 
outcomes demonstrated in the short term are still be evident in the long term.  
Numbers of adult cats versus kittens present in the shelter during the study period may have 
influenced some of our results; if there were fewer kittens available this may create a perception of 
increased value and hence an increased likelihood of “purchase”, even though the “purchase price” 
was higher (similar to consumer reactions to perceived limited availability of merchandise 
(Verhallen and Robben, 1994; Stock and Balachander, 2005; Byun and Sternquist, 2012). In order 
to assess this potential confounder, in future research the ratio of number of adults/kittens available 
for adoption each day to the number of adults/kittens adopted on each day could be taken into 
consideration when analysing other variables.  
The financial environment could potentially affect motivations for adoption (for example the 
importance of price-related motivations may differ depending on available discretionary spending 
money) and the kind of people adopting cats during a specific period (for example some people may 
only have discretionary spending money in certain financial circumstances, such as after tax return 
or pension/welfare payouts) and these factors may in turn affect the outcome for the cat. It is not 
possible to control for this, but the prolonged study period which covered almost an entire year 
should have mitigated any such effect. Both the study sample and the general population of adopters 
at the shelter had an above-average socioeconomic index score, which may have influenced the 
results. Therefore, inferences from the results of this study might only apply to other such areas 
where the socioeconomic status is higher than average. 
It is possible that some study adopters answered questions dishonestly because they perceived that 
there was a “right” answer; social normative pressure may make them want to appear more 
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benevolent or a “better” adopter/owner than they actually are (social desirability bias (Lusk and 
Norwood, 2011)). However, self-administered questionnaires, as used in this study, may decrease 
this kind of false reporting as people perceive more anonymity (Rohlf et al., 2010). The low 
response rate in this study, although comparable to other similar studies (Weiss and Gramann, 2009; 
Rohlf et al., 2010; Toukhsati et al., 2012), created a potential for selection bias, as more committed 
and caring adopters may have been more likely to participate. This kind of bias is unavoidable as 
voluntary participation is an ethical necessity (Rohlf et al., 2010). The offer of a cat toy and prize 
aimed to engage a broader range of participants and help minimise this bias. The return rate for 
study cats was lower than the shelter’s return rate for the same period, suggesting some degree of 
selection bias with those participants who had retained their study cats possibly being more likely to 
have answered the second questionnaire. 
7.6 Conclusions 
The majority of shelter cat adoption outcomes were positive regardless of cat age group adopted or 
cat price. These findings should allay concerns that “low” cost cat adoptions will have poor 
outcomes and, in addition, demonstrate that both adult cat and kitten adoptions are generally 
successful. Most adopters from this shelter had benevolent motivations for adopting and put 
considerable thought into the adoption and responsible ownership. This study provides information 
that can be used to guide strategies aimed at increasing adoptions, particularly of adult cats. Our 
findings should encourage shelters to be creative with adoption and other marketing campaigns, and 
to consider options such as “low cost” cat adoption promotions when attempting to increase cat 
adoptions. 
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7.8 Appendix 7-1: Questionnaire categories and data variable details. 
Categories Variable details  
First questionnaire (administered at the time of the adoption) 
Demographics Respondent gender, age, occupation status (e.g. employed full-time, unemployed 
etc.), postcode, index of relative socio-economic advantage or disadvantage 
(Australian Bureau of Statistics, 2011), relationship status (e.g. whether the 
respondent was married, single defacto), child status (for example whether the 
respondent had children living with them 50% or more of the time), household 
income (e.g. double or single income or pension), housing situation (e.g. renting or 
homeowner), type of accommodation (e.g. house or apartment), number of people 
living in the household (e.g. children or other adults). 
Previous cat 
ownership history 
Source of previously owned cats (e.g. RSPCA, another shelter, a breeder etc).  
For analyses the source of previously owned cats was simplified into four categories: 
a welfare source (an animal shelter, welfare organisation, pound or private rescue 
group), a non-welfare source (e.g. a breeder or pet shop), both a welfare and a non-
welfare source, and never owned a cat before. 
General attitude to 
cats 
The respondent’s level of agreement with the statement “I like cats” (measured on a 
Likert scale of 1-5 where 1= strongly disagree and 5=stronly agree). This was later 
collapsed into two outcome categories (agree or did not agree) as the responses were 
dichotomous and highly polarised. 
Adoption related considerations 
Cost-related 
considerations 
Amount of money the adopter planned to spend on purchasing/adopting a cat before 
coming to the shelter. 
The importance of price as a consideration in the adoption. 
Other cat sources 
considered 
Options were: breeder; pet shop; friend, family member, acquainance or neighbour; 
animal shelter other than the RSPCA; municipal pound; private cat rescue/re-homing 
group; through an advertisement, e.g. in the local paper or on the internet; other 
(respondent was asked to give more details). 
For analyses the other cat sources considered were simplified into two categories: did 
not consider a source other than the shelter or did consider a source other than the 
shelter. 
Length of time spent 
considering the 
adoption 
Options were: spur of the moment, <1 month (but not spur of the moment), ≥1 to <6 
months, ≥6 to <12months and >12months. 
Importance of the 
lower than normal 
promotional adult cat 
adoption price 
Adopters of adult cats were asked how important the lower than normal promotional 
cat adoption price was in their decision to purchase/adopt the cat (measured on a 
Likert scale of 1-3 where1= not important, 2= somewhat important and 3= very or 
extremely important). 
Factors considered 
realted to the 
adoption 
Each respondent was also asked to rate whether they considered each of a series of 
possible adoption-related factors when planning to adopt a cat/kitten (measured on a 
Likert scale of 1-5 where 1= strongly disagree and 5 = strongly agree, these options 
were later collapsed to three categories: disagree, neither agree nor disagree and 
agree): suitability of their accommodation for a cat/kitten; initial purchase price of a 
cat/kitten;, ongoing costs to care for a cat/kitten; preferred cat/kitten breed (e.g. 
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purebred or crossbreed); preferred age of cat (e.g. kitten or adult); preferred cat/kitten 
appearance (e.g. colour, coat length); preferred cat/kitten personality (e.g. playful, 
placid, independent, affectionate); level of effort involved in caring for the cat/kitten 
(e.g. grooming, daily maintenance); a cat/kitten’s lifespan and therefore the duration 
of care required for the cat/kitten; their lifestyle; and where to get the cat/kitten from.  
Reasons for adopting 
from the animal 
shelter 
Each respondent was asked to rate whether each of a series of possible reasons 
contributed to their decision to adopt from the shelter kitten (measured on a Likert 
scale of 1-5 where 1= strongly disagree and 5 = strongly agree, these options were 
later collapsed to three categories: disagree, neither agree nor disagree and agree): 
“cats/kittens from shelters are good value”; “cats/kittens from shelters are cheap 
compared to cats/kittens from other sources”; “I think adopting cats/kittens from 
shelters is the right thing to do”; “shelter cats/kittens are already sterilised, 
vaccinated, microchipped, checked by a vet and treated for parasites”; “friends or 
family thought I should get a cat/kitten from an animal shelter”; “there is large 
selection of cats/kittens to choose from at an animal shelter”; “I have adopted a 
cat/kitten from an animal shelter previously and was happy with the experience”; 
“the shelter’s opening hours are convenient for me”; “the shelter is convenient for me 
to get to”; “the shelter is a trusted and credible option”; “by getting a cat/kitten from 
the shelter I help the shelter”; “I was referred to the shelter by a friend, relative, 
colleague or acquaintance”; “I wanted the support given after purchase/adoption by 
the shelter”; “I had heard about the promotion the shelter was having for 
sale/adoption of cats”; “the cat/kitten was cheaper at the shelter than other sources”; 
and “I looked around and liked this particular cat/kitten at the shelter”.  
Second questionnaire (administered 6-12 months after adoption)  
Cat demographics Cat sex and hair coat length and whether the cat had a health or behavioural problem 
for which a waiver form was signed at the time of adoption. 
Cat retention Was the cat was still with the adopter? 
Outcome of the 
adoption
 
The adopter’s self-rated attachment to the cat (measured on a Likert scale of 1-3 
where 1= very attached and 3 = not at all attached). 
The adopter’s satisfaction with the cat (measured on a Likert scale of 1-5 where 1= 
very dissatisfied and 5=very satisfied).  
Would the adopter choose to adopt from the shelter again in the future if they wanted 
another cat?  
The amount of money the adopter would be prepared to pay in the future to adopt 
another cat from the shelter. 
Lexington Attachment to Pets Scale questions. 
Did the adopter intend to keep the cat? 
Cat caretaking and 
lifestyle 
The frequency of the adopter’s interactions with the cat (holding/stroking/ cuddling)  
Frequency that the cat was allowed inside the house 
Indoor/outdoor status of the cat  
Had the adopter put a collar and external identification on the cat, checked the 
microchip registration details? 
Did the adopter intend to take the cat to the vet yearly? (As the second questionnaire 
was administered 6-12 months after the adoption it was not possible to ask if the cat 
had been taken for yearly vet visits/vaccinations as the yearly check would not have 
been due yet. Therefore adopters were asked if they intended to take their cat to the 
vet for yearly visits and consequently this is only an approximation of intent rather 
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than actual actions) 
Frequency of flea/tick medication application and de-worming the cat. 
Factors related to the 
adopter no longer 
having their adopted 
cat
 
Only asked of those adopters who no longer had their cat. 
The adopters who no longer had their cat were asked why they no longer had the 
adopted cat (options given were “I returned the cat to the shelter”, “The cat passed 
away”, “I surrendered the cat to another shelter, rescue group or pound”, “I gave or 
sold the cat to another person”, “The cat ran away”, “I adopted the cat with another 
person but we no longer live together and the other person now has the cat” and an 
option to write in a free text field any other reason. 
 
  
204 
7.9 Appendix 7-2: Distributions of cats by cat age group (adult cat or kitten) and 
associations between non-significant potential determinants of cat age group adopted for 389 
cats adopted from an animal shelter in Australia in 2013
1
. 
Exposure variable and categories 
Adult cats 
n (%)
2
 
Kittens 
n (%)
2
 
Odds 
ratio
3 
95% 
Confidence 
Interval
 
P 
value
4 
Respondent gender (n=380)
 
0.83
 
Male 68 (27) 34 (36) Reference category
 
Female  180 (73) 98 (74) 0.7 0.0 to 13.1 0.83 
Respondent age (n=378)
 
0.90
 
18-25 52 (21) 24 (18) Reference category
 
26-35  81 (34) 38 (29) 1.3 0.0 to 50.3 0.88 
36-45 63 (26) 41 (31) 1.0 0.0 to 41.4 0.98 
46-55 28 (11) 18 (14) 0.4 0.0 to 50.8 0.74 
56-65 15 (6) 9 (7) 0.1 0.0 to 20.2 0.35 
≥66 7 (3) 2 (2) 5.1 
0.0 to 
31196.7 
0.71 
Respondent occupation status (n=380)
 
0.97
 
Employed full time 177 (47) 66 (50) Reference category
 
Employed part time 33 (13) 17 (13) 1.8 0.0 to 143.4 0.79 
Casual worker 18 (7) 5 (4) 24.5 
0.0 to 
14447.4 
0.33 
Homemaker 25 (10) 16 (12) 0.8 0.0 to 47.3 0.92 
Student 21 (8) 11 (8) 0.4 0.0 to 32.9 0.67 
Retired 10 (4) 5 (4) 1.2 0.0 to 815.4 0.96 
Self-employed 17 (7) 6 (5) 31.4 
0.0 to 
29387.3 
0.32 
Unemployed 5 (2) 4 (3) 1.0 0.0 to 432.1 1.00 
Other 2 (1) 2 (2) 61.2 
0.0 to 
1.5e+07 
0.51 
Respondent relationship status (n=354)
 
0.14
 
Married 102 (44) 47 (39) Reference category
 
Single 72 (31) 39 (32) 0.4 0.0 to 12.7 0.56 
Defacto 49 (21_ 29 (24) 0.0 0.0 to 1.1 0.05 
Widowed or divorced 9 (4) 7 (6) 0.0 0.0 to 4.4 0.14 
Respondent’s household income (n=378) 0.60 
Double income 126 (51) 63 (48) Reference category
 
Single income 107 (44) 63 (48) 0.3 0.0 to 4.0 0.33 
Pension 13 (5) 6 (5) 1.4 0.0 to 267.5 0.89 
Children under 15 years of age living with the respondent (n=378)
 
1.00
 
None 126 (51) 63 (48) Reference category
 
One or more 120 (49) 69 (52) 0.9 0.1 to 11.3 0.94 
Respondent’s housing situation (n=378) 0.34 
Homeowner 144 (59) 81 (61) Reference category
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Renting 85 (35) 45 (34) 0.2 0.0 to 5.4 0.35 
Other 17 (7) 6 (5) 6.8 0.0 to 1589.5 0.49 
Respondent’s type of accommodation (n=380) 0.20 
House 191 (77) 109 (86) Reference category
 
Apartment/unit/townhouse/studio 45 (18) 20 (15) 1.0 0.0 to 33.1 0.98 
Farm/hobby farm/other 9 (3) 3 (2) 2023.9 
0.1 to 
6.87e+7 
0.15 
Number of people in the respondent’s household (n=360) 1.00 
1 30 (13) 11 (9) Reference category 
2-3 116 (50) 64 (51) 0.3 0.0 to 3.2 0.29 
≥4 88 (38) 51 (41) 0.2 0.0 to 3.0 0.25 
The importance of price as a consideration in the adoption (n=375) 0.19 
Price of the cat was part of the 
picture, but it was more about finding 
the right animal  
138 (57) 73 (55) Reference category 
Price was not a consideration when I 
selected a cat 
77 (32) 46 (35) 0.1 0.0 to 2.7 0.16 
I had a set budget to purchase the cat 
that I could not go over 
18 (7) 10 (8) 15.8 
0.0 to 
12193.1 
0.42 
I wanted the best value/cheapest 
option to purchase a cat 
10 (4) 3 (2) 6.8 0.0 to 9177.0 0.60 
Other cat sources considered (n=361) 0.50 
Did not consider a source other than 
the shelter 
141 (60) 72 (57) Reference category 
Did consider a source other than the 
shelter 
93 (40) 55 (43) 0.3 0.0 to 7.9 0.49 
Length of time spent considering the adoption (n=374) 0.75 
Spur of the moment 9 (4) 5 (4) Reference category 
< 1 month 34 (14) 18 (14) 138.3 
0.1 to 
378474.3 
0.22 
≥1 to <6 months 93 (38) 52 (39) 127.5 
0.1 to 
126033.0 
0.18 
≥6 to <12months 55 (23) 30 (23) 238.6 
0.1 to 
537146.7 
0.16 
≥12 months 51 (21) 27 (21) 143.0 
0.1 to 
236717.6 
0.19 
Agreement with the statement “When I was considering purchasing/adopting a cat leading up to 
today, I considered the following factors......” 
 “Suitability of my accommodation for a cat/kitten” (n=367) 0.70 
Somewhat or strongly agree 220 (91) 118 (94) Reference category 
Neither agree nor disagree 12 (5) 3 (2)  23.7 
0.0 to 
7712852.0 
0.63 
Strongly or somewhat disagree 10 (4) 4 (3) 3.1 0.0 to 935508.8 0.86 
“Ongoing costs to care for a cat/kitten” (n=366) 0.35 
Somewhat or strongly agree 141 (59) 85 (68) Reference category 
Neither agree nor disagree 60 (25) 22 (18) 12.4 0.2 to 642.9 0.21 
Strongly or somewhat disagree 39 (16) 19 (15) 2.9 0.0 to 293.7 0.66 
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“My preferred age of cat (e.g. kitten or adult)” (n=364) 1.00 
Somewhat or strongly agree 159 (67) 93 (74) Reference category 
Neither agree nor disagree 49 (21) 25 (20) 1.7 0.3 to 10.7 0.55 
Strongly or somewhat disagree 30 (13) 8 (6) 12.7 0.5 to 332/2 0.13 
“My preferred cat/kitten appearance (e.g. colour, coat length)” (n=361) 1.00 
Somewhat or strongly agree 97 (41) 65 (52) Reference category 
Neither agree nor disagree 85 (36) 47 (38) 1.3 0.1 to 23.1 0.86 
Strongly or somewhat disagree 55 (23) 12 (10) 18.0 0.2 to 1663.3 0.21 
“My preferred cat/kitten personality (e.g. playful, placid, independent, affectionate)”(n=361) 1.00 
Somewhat or strongly agree 193 (81) 108 (87) Reference category 
Neither agree nor disagree 29 (12) 11 (9) 0.6 0.0 to 23.7 0.78 
Strongly or somewhat disagree 15 (6) 5 (4) 4.4 0.0 to 1339.4 0.61 
“The level of effort involved in caring for the cat/kitten (e.g. daily maintenance)” (n=364) 1.00 
Somewhat or strongly agree 127 (53) 79 (64) Reference category 
Neither agree nor disagree 74 (31) 30 (24) 1.9 0.1 to 35.8 0.68 
Strongly or somewhat disagree 40 (17) 14 (11) 3.4 0.1 to 128.0 0.51 
“The cat/kitten’s lifespan and therefore the duration of care required” (n=365) 1.00 
Somewhat or strongly agree 132 (55) 70 (57) Reference category 
Neither agree nor disagree 64 (27) 34 (27) 0.8 0.1 to 12.6 0.9 
Strongly or somewhat disagree 45(19) 20 (16) 0.8 0.0 to 20.1 0.9 
“My lifestyle” (n=361) 1.00 
Somewhat or strongly agree 186 (79) 93 (75) Reference category 
Neither agree nor disagree 36 (15) 24 (19) 0.2 0.0 to 3.8 0.27 
Strongly or somewhat disagree 15 (6) 7 (6) 0.1 0.0 to 11.2 0.38 
“Where to get the cat/kitten from” (n=362) 1.00 
Somewhat or strongly agree 169 (71) 96 (77) Reference category 
Neither agree nor disagree 49 (21) 22 (18) 2.0 0.1 to 52.5 0.69 
Strongly or somewhat disagree 20 (8) 6 (5) 1.5 0.0 to 111.8 0.87 
Agreement with the statement “I chose to adopt this cat/kitten from an animal shelter rather than a 
breeder, pet shop or other source because........” 
“Cats/kittens from shelters are good value” (n=362) 1.00 
Somewhat or strongly agree 153 (65) 83 (66) Reference category 
Neither agree nor disagree 53 (23) 31 (25) 0.9 0.0 to 20.7 0.96 
Strongly or somewhat disagree 30 (13) 12 (10) 8.2 0.1 to 664.2 0.35 
“Cats/kittens from shelters are cheap” (n=355) 0.89 
Somewhat or strongly agree 95 (41) 47 (38) Reference category 
Neither agree nor disagree 92 (40) 54 (44) 0.5 0.0 to 11.2 0.65 
Strongly or somewhat disagree 44 (19) 23 (19) 0.4 0.0 to 48.5 0.72 
“I think adopting cats/kittens from shelters is the right thing to do” (n=363) 0.36 
Somewhat or strongly agree 223 (94) 122 (97) Reference category 
Neither agree nor disagree 5 (2) 2 (2) 96.2
5 
0.0 to 0.38 
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Strongly or somewhat disagree 9 (4) 2 (2) 2616438.0 
“Shelter cats/kittens are already sterilised, vaccinated, microchipped, checked by a vet and 
treated for parasites” (n=364) 
0.77 
Somewhat or strongly agree 206 (87) 112 (88) Reference category 
Neither agree nor disagree 20 (8) 12 (10) 0.2 0.0 to 12.2 0.44 
Strongly or somewhat disagree 11 (5) 3 (2) 0.4 0.0 to 271.9 0.77 
“There is large selection of cats/kittens to choose from at an animal shelter” (n=357) 0.29 
Somewhat or strongly agree 152 (66) 78 (62) Reference category 
Neither agree nor disagree 59 (26) 40 (32) 0.1 0.0 to 2.2 0.14 
Strongly or somewhat disagree 20 (9) 8 (6) 0.1 0.0 to 14.2 0.31 
“I have adopted a cat/kitten from an animal shelter previously and was happy with the 
experience” (n=267) 
0.57 
Somewhat or strongly agree 96 (56) 50 (52) Reference category 
Neither agree nor disagree 38 (22) 29 (30) 0.1 0.0 to 8.7 0.33 
Strongly or somewhat disagree 37 (22) 17 (18) 0.3 0.0 to 56.2 0.67 
“The shelter's opening hours are convenient for me” (n=364) 0.84 
Somewhat or strongly agree 172 (73) 95 (75) Reference category 
Neither agree nor disagree 47 (20) 27 (21) 0.4 0.0 to 12.2 0.60 
Strongly or somewhat disagree 18 (8) 5 (4) 1.9 0.0 to 748.0 0.84 
“The shelter is convenient for me to get to” (n=369) 0.28 
Somewhat or strongly agree 139 (58) 69 (58) Reference category 
Neither agree nor disagree 52 (22) 32 (25) 0.1 0.0 to 2.1 0.13 
Strongly or somewhat disagree 50 (21) 27 (21) 0.5 0.0 to 17.0 0.70 
“The shelter is a trusted and credible option” (n=369) 0.96 
Somewhat or strongly agree 223 (93) 122 (95) Reference category 
Neither agree nor disagree 10 (4) 3 (2) 0.4 0.0 to 429.5 0.79 
Strongly or somewhat disagree 8 (3) 3 (2) 3.2 
0.0 to 
106515.9 
0.83 
“By getting a cat/kitten from the shelter I help the shelter” (n=370) 0.85 
Somewhat or strongly agree 229 (95) 120 (94) Reference category 
Neither agree nor disagree 6 (3) 5 (4) 0.1 0.0 to 70.5 0.54 
Strongly or somewhat disagree 7 (3) 3 (2) 1.7 
0.0 to 
13456.0 
0.91 
“I was referred to the shelter by a friend, relative, colleague or acquaintance” (n=309) 0.76 
Somewhat or strongly agree 42 (21) 15 (14) Reference category 
Neither agree nor disagree 81 (40) 45 (42) 0.4 0.0 to 38.6 0.70 
Strongly or somewhat disagree 78 (39) 48 (44) 0.2 0.0 to 18.2 0.50 
“I wanted the support given after purchase/adoption by the shelter” (n=352) 0.046 
Somewhat or strongly agree 157 (69) 75 (61) Reference category 
Neither agree nor disagree 53 (23) 42 (34) 0.0 0.0 to 0.9 0.04 
Strongly or somewhat disagree 19 (8) 6 (5) 4.6 0.0 to 681.3 0.55 
“I had heard about the promotion the shelter was having for sale/adoption of cats” (n=277) 0.29 
Somewhat or strongly agree 74 (39) 26 (30) Reference category 
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Neither agree nor disagree 63 (33) 35 (40) 0.1 0.0 to 3.3 0.18 
Strongly or somewhat disagree 53 (28) 26 (30) 0.2 0.0 to 11.8 0.45 
“I looked around and liked this particular cat/kitten at the shelter” (n=326) 0.83 
Somewhat or strongly agree 156 (72) 80 (74) Reference category 
Neither agree nor disagree 33 (15) 14 (13) 0.5 0.0 to 19.9 0.74 
Strongly or somewhat disagree 29 (13) 14 (13) 0.3 0.0 to 12.5 0.50 
      
      
1
 All variables that had an overall p-value of >0.1 on univariable analysis were forced into the 
multivariable model reported in Table 7-1. The results presented here are from that multivariable model 
and all odds ratios are adjusted for all other variables in the model (i.e. for all other exposure variables 
reported in Table 7-1). 246 cats were included in the multivariable model as those with missing values for 
any of these exposure variables were excluded. 
2 
Total numbers of respondents differ between exposure variables as not all respondents answered each 
question and, within variables, percentages do not always sum to 100% due to rounding.
 
3 
The odds ratio estimates the odds of an adopter adopting an adult cat rather than a kitten. 
4 
Bolded values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-values 
for the specific category, relative to the reference category. 
5 
Categories combined for analysis as sparse or zero cells did not allow analysis of the categories 
separately. Indicated by a common vertical line showing the categories which were pooled for analysis. 
6
 In the univariable analysis p=0.12 
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7.10 Appendix 7-3: Distributions of adult cats by adoption price and associations between 
non-significant potential determinants of cat adoption price for 248 adult cats adopted from 
an animal shelter in Australia in 2013
1
. 
Exposure variable and categories 
≥ AUD$99 
n (%)
2
 
AUD$20 
n (%)
2
 
Odds 
ratio
3 
95% 
Confidence 
Interval
 
P 
value
4 
Respondent gender (n=232) 0.38
 
Male 8 (24) 56 (28) Reference category
 
Female  25 (76) 143 (72) 4.9  0.2 to 165.2 0.38 
Respondent age (n=230)
 
0.23 
18-25 4 (13) 45 (23) Reference category
 
26-35  9 (28) 66 (33) 2.3 0.2 to 26.4 0.50 
36-45 7 (22) 55 (28) 2.1 0.2 to 26.1 0.57 
46-55 6 (19) 20 (10) 13.2 0.7 to 267.8 0.09 
56-65 4 (13) 10 (5) 28.9 0.7 to 1121.5 0.07 
≥66 2 (6) 2 (1) 245.1 0.7 to 90590.6 0.07 
Respondent occupation status (n=323)
 
0.12 
Employed full time 17 (52) 92 (46) 
Reference category
5 Employed part time 5 (15) 28 (14) 
Casual worker 0 17 (9) 
Self-employed 2 (6) 15 (8) 
Homemaker 3 (9) 20 (10) 0.9 0.1 to 11.6 0.91 
Retired 5 (15) 2 (1) 
138.3
5
 2.2 to 8559.6 0.02 
Other 0 2 (1) 
      
Student 0 19 (10) 
0.1
5
 0.0 to 8.3 0.28 
Unemployed 1 (3) 4 (2) 
Index of relative socioeconomic advantage disadvantage decile (n=230)
 
0.45 
8-10 24 (73) 120 (61) Reference category
 
4-7 5 (15) 38 (19) 0.4 0.0 to 4.0 0.43 
1-3 4 (12) 39 (20) 0.2 0.0 to 3.0 0.27 
Respondent relationship status (n=220)
 
0.76 
Married 14 (42) 87 (47) 
Reference category
5 
Defacto 7 (21) 40 (21) 
Single 10 (30) 53 (28) 1.4 0.1 to 17.9 0.81 
Widowed or divorced 2 (6) 7 (4) 5.8 0.1 to 640.3 0.46 
Respondent’s household income (n=230) 0.18 
Double income 14 (42) 105 (53) Reference category
 
Single income 15 (46) 85 (43) 1.7 0.3 to 8.5 0.51 
Pension 4 (12) 7 (4) 26.3 0.8 to 870.0 0.07 
Children under 15 years of age living with the respondent (n=230)
 
0.08 
None 22 (67) 94 (48) Reference category
 
One or more 11 (33) 103 (52) 0.2 0.0 to 1.2 0.08 
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Respondent’s housing situation (n=231) 0.12 
Homeowner 25 (76) 109 (55) Reference category
 
Renting 7 (21) 74 (37) 0.1 0.0 to 1.0 0.05 
Other 1 (3) 15 (8) 0.1 0.0 to 11.4 0.29 
Respondent’s type of accommodation (n=232)6 0.86 
House 25 (76) 152 (76) Reference category
 
Apartment/unit/townhouse/studio 7 (21) 36 (18) 1.2 0.4 to 2.9 0.72 
Farm/hobby farm/other 1 (3) 11 (6) 0.6 0.0 to 3.5 0.84 
Number of people in the respondent’s household (n=219) 0.14 
1 6 (20) 22 (12) Reference category 
2-3 19 (63) 89 (47) 0.6 0.0 to 10.9 0.70 
≥4 5 (17) 78 (41) 0.0 0.0 to 1.6 0.09 
Source of previously owned cats (n=219) 0.93 
Non-welfare source 14 (45) 97 (52) Reference category 
Welfare source 9 (29) 50 (27) 1.6 0.2 to 11.8 0.64 
Never owned a cat before 4 (13) 20 (11) 2.0 0.1 to 29.9 0.62 
Both welfare and non-welfare source 4 (13) 21 (11) 1.9 0.1 to 27.0 0.64 
Amount of money the adopter planned to spend on purchasing/adopting a cat before 
coming to the shelter (n=231) 
0.17 
≤$50 3 (9) 40 (20) Reference category 
$51-150 10 (30) 45 (23) 3.2 0.7 to 14.0 0.12 
≥$151 12 (40) 50 (25) 3.8 0.9 to 16.0 0.07 
No price in mind 7 (21) 63 (32) 1.5 0.3 to 6.8 0.58 
The importance of price as a consideration in the adoption (n=228) 0.90 
Price of the cat was part of the 
picture, but it was more about finding 
the right animal  
18 (60) 113 (57) Reference category 
Price was not a consideration when I 
selected a cat 
9 (30) 60 (30) 0.9 0.1 to 5.9 0.93 
I had a set budget to purchase the cat 
that I could not go over 
0 18 (7) 
 
0.5
5
 0.0 to 8.4 0.65 
I wanted the best value/cheapest 
option to purchase a cat 
3 (10) 7 (4) 
Other cat sources considered (n=218) 0.39 
Did not consider a source other than 
the shelter 
20 (67) 108 (58) Reference category 
Did consider a source other than the 
shelter 
10 (33) 80 (43) 0.4 0.1 to 3.1 0.39 
Length of time spent considering the adoption (n=227)
 
0.60 
Spur of the moment 0 8 (4) 
Reference category
5
 
< 1 month 3 (10) 28 (14) 
≥1 to <6 months 14 (45) 71 (36) 5.3 0.3 to 82.9 0.24 
≥6 to <12months 6 (20) 47 (24) 2.1 0.1 to 39.1 0.61 
≥12 months 8 (26) 42 (21) 5.1 0.3 to 97.5 0.28 
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Importance of the lower than normal promotional cat adoption price (n=137) 0.09 
Not important 20 (77) 50 (45) Reference category 
Somewhat important 5 (19) 45 (41) 0.1 0.0 to 0.8 0.04 
Very or extremely important 1 (4) 16 (14) 0.0 0.0 to 4.4 0.15 
Agreement with the statement “I like cats” (n=379) 0.40 
Somewhat or strongly agree 31 (94) 190 (96) Reference category
 
Did not agree  2 (6) 8 (4) 9.2 0.1 to 1551.2 0.40 
Agreement with the statement “When I was considering purchasing/adopting a cat leading up to 
today, I considered the following factors......” 
“Suitability of my accommodation for a cat/kitten” (n=227) 0.73 
Somewhat or strongly agree 27 (90) 181 (92) Reference category 
Neither agree nor disagree 1 (3) 9 (5) 0.5 0.0 to 44.5 0.77 
Strongly or somewhat disagree 2 (7) 7 (4) 4.4 0.1 to238.3 0.47 
“The initial purchase price of a cat/kitten” (n=226) 0.30 
Somewhat or strongly agree 9 (30) 92 (47) Reference category 
Neither agree nor disagree 11 (37) 53 (27) 4.2 0.6 to 31.3 0.16 
Strongly or somewhat disagree 10 (33) 51 (26) 3.8 0.5 to 28.3 0.20 
“Ongoing costs to care for a cat/kitten” (n=225) 0.30 
Somewhat or strongly agree 13 (46) 123 (62) Reference category 
Neither agree nor disagree 9 (32) 45 (23) 3.6 0.5 to 25.7 0.20 
Strongly or somewhat disagree 6 (21) 29 (15) 4.1 0.4 to 40.5 0.22 
“My preferred cat/kitten breed (e.g. purebred or crossbreed)” (n=219) 0.77 
Somewhat or strongly agree 8 (28) 43 (23) Reference category 
Neither agree nor disagree 10 (35) 78 (41) 0.5 0.1 to 4.1 0.48 
Strongly or somewhat disagree 11 (38) 69 (36) 0.7 0.1 to 6.3 0.75 
“My preferred age of cat (e.g. kitten or adult)” (n=224) 0.48 
Somewhat or strongly agree 22 (79) 129 (66) Reference category 
Neither agree nor disagree 3 (11) 44 (23) 0.2 0.0 to 3.3 0.23 
Strongly or somewhat disagree 3 (11) 23 (12) 0.6 0.0 to 11.2 0.72 
“My preferred cat/kitten appearance (e.g. colour, coat length)” (n=224) 0.68 
Somewhat or strongly agree 10 (35) 82 (42) Reference category 
Neither agree nor disagree 11 (38) 70 (36) 1.7 0.3 to 10.3 0.58 
Strongly or somewhat disagree 8 (28) 43 (22) 2.4 0.3 to 18.6 0.39 
“My preferred cat/kitten personality (e.g. playful, placid, independent, affectionate)”(n=223) 0.62 
Somewhat or strongly agree 26 (87) 154 (80) Reference category 
Neither agree nor disagree 2 (7) 27 914) 0.2 0.0 to 4.6 0.32 
Strongly or somewhat disagree 2 (7) 12 (6) 1.0 0.0 to 21.9 0.97 
“The level of effort involved in caring for the cat/kitten (e.g. grooming, daily maintenance)” 
(n=226) 
0.22 
Somewhat or strongly agree 17 (55) 105 (54) Reference category 
Neither agree nor disagree 6 (19) 62 (32) 0.3 0.0 to 2.9 0.32 
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Strongly or somewhat disagree 8 (26) 28 (14) 3.7 0.4 to 37.1 0.26 
“The cat/kitten’s lifespan and therefore the duration of care required” (n=226) 0.68 
Somewhat or strongly agree 16 (55) 110 (56) Reference category 
Neither agree nor disagree 6 (21) 51 (26) 0.7 0.1 to 4.6 0.70 
Strongly or somewhat disagree 7 (24) 36 (18) 1.9 0.3 to 13.4 0.53 
“My lifestyle” (n=222) 0.65 
Somewhat or strongly agree 25 (86) 151 (78) Reference category 
Neither agree nor disagree 3 (10) 31 (16) 0.4 0.0 to 4.7 0.44 
Strongly or somewhat disagree 1 (4) 11 (6) 0.3 0.0 to 20.8 0.57 
“Where to get the cat/kitten from” (n=224) 0.32 
Somewhat or strongly agree 26 (87) 135 (70) Reference category 
Neither agree nor disagree 2 (7) 42 (22) 0.0 0.0 to 3.1 0.15 
Strongly or somewhat disagree 2 (7) 17 (9) 0.4 0.0 to 9.1 0.53 
Agreement with the statement “I chose to adopt this cat/kitten from an animal shelter rather than a 
breeder, pet shop or other source because........” 
“Cats/kittens from shelters are good value” (n=221) 0.56 
Somewhat or strongly agree 17 (59) 125 (65) Reference category 
Neither agree nor disagree 9 (31) 42 (22) 2.7 0.4 to 19.3 0.31 
Strongly or somewhat disagree 3 (10) 25 (13) 0.8 0.1 to 12.0 0.86 
“Cats/kittens from shelters are cheap” (n=218) 0.23 
Somewhat or strongly agree 7 (24) 81 (43) Reference category 
Neither agree nor disagree 15 (52) 73 (39) 5.9 0.7 to 48.4 0.10 
Strongly or somewhat disagree 7 (24) 35 (19) 5.8 0.5 to 67.8 0.16 
“I think adopting cats/kittens from shelters is the right thing to do” (n=223) 0.37 
Somewhat or strongly agree 27 (90) 182 (94) Reference category 
Neither agree nor disagree 2 (7) 3 (2) 26.1 0.3 to 2538.6 0.16 
Strongly or somewhat disagree 1 (3) 8 (4) 0.7 0.0 to 40.5 0.86 
“Shelter cats/kittens are already sterilised, vaccinated, microchipped, checked by a vet and 
treated for parasites” (n=222) 
0.63 
Somewhat or strongly agree 27 (90) 166 (87) Reference category 
Neither agree nor disagree 1 (3) 17 (9) 0.1 0.0 to 11.4 0.40 
Strongly or somewhat disagree 2 (7) 9 (5) 1.9 0.1 to 56.5 0.72 
“My friends or family thought I should get a cat/kitten from an animal shelter” (n=190) 0.59 
Somewhat or strongly agree 10 (42) 63 (38) Reference category 
Neither agree nor disagree 11 (46) 66 (40) 1.1 0.2 to 6.6 0.95 
Strongly or somewhat disagree 3 (13) 37 (22) 0.3 0.0 to 4.2 0.35 
“There is large selection of cats/kittens to choose from at an animal shelter” (n=217) 0.84 
Somewhat or strongly agree 18 (67) 124 (65) Reference category 
Neither agree nor disagree 6 (22) 50 (26) 0.7 0.1 to 4.6 0.73 
Strongly or somewhat disagree 3 (11) 16 (8) 1.7 0.1 to 23.9 0.68 
“I have adopted a cat/kitten from an animal shelter previously and was happy with the 0.80 
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experience” (n=160) 
Somewhat or strongly agree 11 (58) 77 (55) Reference category 
Neither agree nor disagree 3 (16) 32 (23) 0.5 0.0 to 6.4 0.57 
Strongly or somewhat disagree 5 (26) 32 (23) 1.3 0.1 to 12.1 0.83 
“The shelter's opening hours are convenient for me” (n=222) 0.62 
Somewhat or strongly agree 19 (66) 142 (74) Reference category 
Neither agree nor disagree 7 (24) 38 (20) 1.9 0.3 to 13.7 0.53 
Strongly or somewhat disagree 3 (10) 13 (7) 3.6 0.2 to 71.5 0.41 
“The shelter is convenient for me to get to” (n=226) 0.43 
Somewhat or strongly agree 16 (55) 115 (58) Reference category 
Neither agree nor disagree 9 (31) 40 (20) 2.5 0.4 to 15.7 0.32 
Strongly or somewhat disagree 4 (14) 42 (21) 0.5 0.1 to 4.5 0.54 
“The shelter is a trusted and credible option” (n=226) 0.53 
Somewhat or strongly agree 27 (90) 183 (93) Reference category 
Neither agree nor disagree 0 8 (4) 
2.6
5 
0.1 to 52.5 0.53 
Strongly or somewhat disagree 3 (10) 5 (3) 
“By getting a cat/kitten from the shelter I help the shelter” (n=227) 0.79 
Somewhat or strongly agree 27 (93) 187 (94) Reference category 
Neither agree nor disagree 0 6 (3) 
1.6
5 
0.1 to 38.9 0.79 
Strongly or somewhat disagree 2 (7) 5 (3) 
“I was referred to the shelter by a friend, relative, colleague or acquaintance” (n=309) 0.59 
Somewhat or strongly agree 3 (13) 37 (22) Reference category 
Neither agree nor disagree 11 (46) 66 (40) 4.1 0.3 to 66.6 0.32 
Strongly or somewhat disagree 10 (42) 63 (38) 3.9 0.2 to 64.7 0.35 
“I wanted the support given after purchase/adoption by the shelter” (n=214) 0.66 
Somewhat or strongly agree 21 (75) 123 (66) Reference category 
Neither agree nor disagree 5 (18) 47 (25) 0.4 0.1 to 3.2  0.38 
Strongly or somewhat disagree 2 (7) 16 (9) 0.6 0.0 to 13.3 0.72 
“I had heard about the promotion the shelter was having for sale/adoption of cats” (n=180) 0.92 
Somewhat or strongly agree 8 (36) 62 (39) Reference category 
Neither agree nor disagree 8 (36) 50 (32) 1.5 0.2 to 11.0 0.72 
Strongly or somewhat disagree 6 (27) 46 (29) 1.0 0.1 to 8.6 0.99 
“The cat/kitten was cheaper from the shelter than from other sources” (n=192) 0.24 
Somewhat or strongly agree 7 (28) 67 (40) Reference category 
Neither agree nor disagree 14 (56) 63 (37) 5.4 0.6 to 45.8 0.12 
Strongly or somewhat disagree 4 (16) 37 (22) 1.1 0.1 to 16.3 0.95 
“I looked around and liked this particular cat/kitten at the shelter” (n=204) 0.86 
Somewhat or strongly agree 21 (75) 124 (71) Reference category 
Neither agree nor disagree 4 (14) 27 (15) 0.7 0.1 to 7.9 0.80 
Strongly or somewhat disagree 3 (11) 25 (14) 0.5 0.0 to 7.1 0.61 
      
      
1
 All variables that had an overall p-value of >0.05 on univariable analysis. 
2 
Total numbers of respondents differ between exposure variables as not all respondents answered each 
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question and, within variables, percentages do not always sum to 100% due to rounding.
 
3 
The odds ratio estimates the odds of an adopter adopting a AUD $≥99 adult cat rather than a AUD $20 
adult cat. 
4 
Bolded values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-values 
for the specific category, relative to the reference category. 
5 
Categories combined for analysis as sparse or zero cells did not allow analysis of the categories 
separately. Indicated by a common vertical line showing the categories which were pooled for analysis. 
6
 Exact logistic regression results reported (not adjusted for clustering by respondent) as random-effects 
logistic regression was not possible due to sparse category combinations. 
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7.11 Appendix 7-4: Distributions of adoption outcomes by type of cat adopted (adult cat or 
kitten) for 271 cats adopted from an animal shelter in Australia in 2013
 
with non-significant 
differences in distributions between cat age group
1
.
 
Outcome variable and categories 
Adult cats 
n (%) 
2 
Kittens 
n (%) 
2 
Odds 
ratio/ 
Relative 
risk ratio
3 
95% 
Confidence 
Interval
3 
P 
value
4 
Cat retention (n=266)
 5 
0.38
 
Yes  157 (92)
 6 
90 (95) Reference category 
No 14 (8) 5 (5) 1.6 0.6 to 4.6 0.38 
Self-rated attachment to the adopted cat (n=257) 
6
 1.5 0.7 to 3.4 0.33 
Very attached 143 (86) 82 (90)    
Moderately attached 19 (12) 9 (10)    
Not at all attached 4 (2) 0    
Agreement with the statement “I like cats” (n=264)7 0.14 
Somewhat or strongly agree 159 (94) 87 (93) Base outcome category
 
Neither agree nor disagree 4 (2) 6 (6) 0.4 0.1 to 1.3 0.13 
Somewhat or strongly disagree 7 (4) 1 (1) 3.8 0.4 to 31.8 0.21 
Would adopter choose to adopt from the shelter again in the 
future (n=246)
 6
 
1.1 0.3 to 3.8 0.87 
Yes 151 (95) 83 (95)    
Unsure 5 (3) 3 (4)    
No 3 (2) 1 (1)    
Did the adopter intend to keep the cat? (n=229)
 8 
0.43
 
Yes  143 (98)
  
83 (100) Reference category 
Unsure 3 (2) 0 2.2 0.3 to ∞ 9 0.43 
Frequency of the adopter holding/stroking/cuddling the cat/kitten (n=258)
 5
 0.48 
Once a day or more frequently 163 (98) 90 (99) Reference category 
Less often than once a day 4 (2) 1 (1) 2.2 0.2 to 20.3 0.48 
Frequency of cat/kitten being allowed inside (n=259)
 6
 0.9 0.5 to 1.4 0.51 
Whenever he/she wants or always 
inside 
144 (86) 81 (88)    
Daily 22 (13) 9 (1)    
Less often than daily 1 (1) 2 (2)    
Indoor/outdoor status of the cat (n=258)
 6
  1.2 0.7 to 1.9 0.48 
The cat/kitten is confined inside your 
house/apartment/unit during the day 
and night 
58 (35) 34 (37)    
The cat/kitten is allowed to go outside 
during the day but is confined to your 
property all of the time (e.g. in a cat 
enclosure or contained outdoor area) 
and you confine the cat/kitten inside 
your house/apartment/unit during the 
37 (22) 22 (24)    
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night) or the cat/kitten is allowed to 
go outside during the day and night 
but is confined to your property all of 
the time (e.g. in a cat enclosure or 
contained outdoor area) 
The cat/kitten is allowed to go outside 
during the day and is able to leave 
your property but is confined inside 
your house/apartment /unit during the 
night 
51 (31) 26 (29)    
The cat/kitten is allowed to go outside 
during the day and night and is able 
to leave your property 
21 (13) 9 (10)    
A collar has been put on the cat/kitten (n=258)
 5 
0.67 
Yes  119 (71) 68 (75) Reference category 
No 48 (29) 23 (25) 1.5 0.2 to 10.5 0.67 
External identification has been put on the cat/kitten (i.e. a tag with address 
details)(n=257)
 5 0.90 
Yes  91 (55) 50 (56) Reference category 
No 76 (46) 40 (44) 1.2 0.1 to 9.9 0.90 
The adopter checked to make sure that the registered microchip details were correct 
(n=244)
 5 0.14 
Yes  102 (64) 44 (52) Reference category 
No 58 (36) 40 (48) 5.3 0.6 to 48.3 0.14 
Did the adopter intend to take the cat to the vet yearly? (n=258)
 7
 0.15 
Yes  146 (87) 83 (91) Base outcome category 
No 7 (4) 6 (7) 0.7 0.2 to 2.1 0.48 
Not sure 14 (8) 2 (2) 4.0 0.9 to 18.0 0.07 
Frequency of flea control administration (n=253)
 5 
0.52 
Every 3 months or more often 91 (56) 53 (60) Reference category 
Less often than once every 3 months 73 (45) 36 (45) 1.3 0.5 to 3.2 0.41 
Frequency of de-worming medication administration (n=247)
 5 
0.83 
Every 3 months or more often 126 (80) 72 (81) Reference category 
Less often than once every 3 months 21 (20) 17 (19) 1.1 0.4 to 2.9 0.84 
      
1 
Variables with an overall p-value ≥0.05 on univariable analysis. 
2 
Total numbers of respondents differ between variables as not all respondents answered each question 
and, within variables, percentages do not always sum to 100% due to rounding. 
3 
Odds ratio estimates are reported for ordered logistic regression and random-effects logistic regression; 
these estimate the odds of any particular outcome category for adult cats compared to kittens. Relative 
risk ratio (RRR) estimates are reported for multinomial logistic regression analyses; these estimate the 
probability of the specified outcome category rather than the base outcome for adult cats compared to 
kittens. 
4
 Bolded values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-
values for the specific level, relative to the reference category. 
5 
Results from random-effects logistic regression as 2 categories for outcome . 
6 
Results from ordered logistic regression as >2 categories for outcome and there was no evidence that 
odds are not proportional. 
7 
Results from multinomial logistic regression are reported as there was evidence that odds were not 
proportional.
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8
 Exact logistic regression results reported (not adjusted for clustering by respondent) as random-effects 
logistic regression was not possible due to sparse category combinations. 
9 ∞ = infinity. 
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7.12 Appendix 7-5: Distributions of adoption outcomes by cat adoption price for 168 adult 
cats adopted from an animal shelter in Australia in 2013
 
with non-significant differences in 
distributions between adoption price
1
.
 
Outcome variable and categories 
≥AUD$99  
adult cats  
n (%)
2 
AUD$20    
adult cats 
n (%)
2 
Odds 
ratio
3 
95% 
Confidence 
Interval
 
P 
value
4 
Cat retention (n=157)
 5 
0.79
 
Yes  17 (90) 126 (91)
 
Reference category 
No 2 (11) 12 (9) 1.6 0.1 to 43.9 0.79 
Self-rated attachment to the adopted cat (n=152) 
6
 0.7 0.2 to 3.2 0.64 
Very attached 16 (89) 114 (85)    
Moderately attached 2 (11) 16 (12)    
Not at all attached 0 4 93)    
Satisfaction with the adopted cat (n=153)
 6
  0.7 0.2 to 2.4 0.53 
Very satisfied  15 (83) 105 (78)    
Satisfied 3 (17) 23 (17)    
Neither satisfied or dissatisfied  0 3 (2)    
Dissatisfied
9 
 0 4 (3)    
Agreement with the statement “I like cats” (n=156) 6 1.8 0.3 to 9.3 0.51 
Somewhat or strongly agree 17 (90) 128 (93)    
Neither agree nor disagree 0 4 (3)    
Somewhat or strongly disagree 2 (11) 5 (4)    
Would adopter choose to adopt from the shelter again in the 
future (n=146)
 6
 
1.1 0.1 to 9.5 0.90 
Yes 15 (94) 123 (95)    
Unsure 1 (6) 4 (3)    
No 0 3 (2)    
Amount of money the adopter planned to spend on 
purchasing/adopting a cat from the shelter in the future (n=146) 
6
 
0.5 0.3 to 1.2 0.13 
≤$201 3 (19) 23 (18)    
$101-200 9 (56) 45 (35)    
$21-100 4 (25) 61 (47)    
≥$20 0 1 (1)    
Did the adopter intend to keep the cat? (n=266)
 7 
0.64
 
Yes  14 (100) 116 (98)
  
Reference category 
Unsure 0 3 (3) 2.2 0.0 to 15.1
 
0.64 
Frequency of the adopter holding/stroking/cuddling the cat/kitten (n=153)
 7
 0.70 
Once a day or more frequently 18 (100) 131 (97) Reference category 
Less often than once a day 0 4 (3) 1.4
 
0.0 to 8.6 0.70 
Frequency of cat/kitten being allowed inside (n=153)
 6
 1.1 0.4 to 2.9 0.86 
Whenever he/she wants or always 
inside 
6 (33) 46 (34)    
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Daily 9 (50) 70 (52)    
Less often than daily 3 (17) 19 (14)    
Indoor/outdoor status of the cat (n=153)
 6
  1.7 0.7 to 4.2 0.26 
The cat/kitten is confined inside your 
house/apartment/unit during the day 
and night 
5 (28) 50 (37)    
The cat/kitten is allowed to go outside 
during the day but is confined to your 
property all of the time (e.g. in a cat 
enclosure or contained outdoor area) 
and you confine the cat/kitten inside 
your house/apartment/unit during the 
night) or the cat/kitten is allowed to 
go outside during the day and night 
but is confined to your property all of 
the time (e.g. in a cat enclosure or 
contained outdoor area) 
3 (17) 32 (24)    
The cat/kitten is allowed to go outside 
during the day and is able to leave 
your property but is confined inside 
your house/apartment /unit during the 
night 
7 (39) 37 (27)    
The cat/kitten is allowed to go outside 
during the day and night and is able to 
leave your property 
3 (17) 16 (12)    
A collar has been put on the cat/kitten (n=153)
 5 
0.05 
Yes  9 (50) 100 (74) Reference category 
No 9 (50) 35 (26) 100.4 
1.0 to 
10499.8 
0.05 
External identification has been put on the cat/kitten (i.e. a tag with address details) 
(n=153)
 6 0.17 
Yes  13 (72) 72 (53) Reference category 
No 5 (28) 63 (47) 0.4 0.1 to 1.3  
The adopter checked to make sure that the registered microchip details were correct 
(n=146)
 5 0.90 
Yes  8 (50) 85 (65) Reference category 
No 8 (50) 46 (35) 1.4 0.0 to 160.2 0.90 
Did the adopter intend to take the cat to the vet yearly? (n=147)
 5
 0.76 
Yes  16 (89) 118 (92) Reference category 
No 2 (11) 11 (9) 1.7 0.1 to 46.1  
Frequency of flea control administration (n=150)
 5 
0.83 
Every 3 months or more often 10 (56) 70 (53) Reference category 
Less often than once every 3 months 8 (44) 62 (47) 0.9 0.3 to 2.9 0.84 
Frequency of de-worming medication administration (n=144)
 5 
0.11 
Every 3 months or more often 11 (65) 104 (82) Reference category 
Less often than once every 3 months 6 (35) 23 (18) 2.5 0.8 to 7.4 0.11 
      
1 
Variables with an overall p-value ≥0.05 on univariable analysis 
2 
Total numbers of respondents differ between variables as not all respondents answered each question 
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and, within variables, percentages do not always sum to 100% due to rounding 
3 
Odds ratio estimates are reported for ordered logistic regression and random-effects logistic regression; 
these estimate the odds of any particular outcome category for AUD$99 adult cats compared to AUD$20 
adult cats. 
4
 Bolded values are overall likelihood ratio test p-values for variable; non-bolded values are Wald p-
values for the specific level, relative to the reference category 
5 
Results from random-effects logistic regression as 2 categories for outcome  
6 
Results from ordered logistic regression as >2 categories for outcome and there was no evidence that 
odds are not proportional. 
7 
Exact logistic regression results reported (not adjusted for clustering by respondent) as random-effects 
logistic regression was not possible due to sparse category combinations. 
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8 Chapter 8: General discussion 
8.1 Context 
It is widely accepted that there is a significant unwanted and excess cat problem in Australia and 
around the world. This creates management issues for animal shelters, which are faced with a large 
number of cats requiring admission and care, coupled with a low number of potential adopters. The 
problem is increasingly recognised as being a human problem as much as a cat problem (Fournier 
and Geller, 2004; Alberthsen, 2014). While the high reproductive capacity of cats promotes cat 
overpopulation (Stoskopf, Levine and Nutter, 2004; Robertson, 2007; Denny and Dickman, 2010), 
humans are intrinsically involved in creating, maintaining and alleviating the unwanted cat problem. 
Moreover, as discussed in the introduction and literature review of this thesis (Chapters 1-2), the cat 
problem can be defined as “wicked”, in that a large number of human factors impact the problem, 
many of which are interconnected and poorly understood. This is likely to have substantially 
hindered cat population management efforts to date. Given this state of affairs, the primary aim of 
this thesis was to improve understanding of human factors involved in the unwanted cat problem by 
addressing some of the identified knowledge deficits in this area. The expected outcome was that 
the information obtained could be used to inform the design of strategies aimed, first, at reducing 
the number of unwanted cats in the community, which could ultimately help to reduce the intake of 
cats into shelters, and, second, at encouraging and increasing adult cat adoptions and, consequently, 
improving live release rates for shelter cats. 
To achieve these aims three studies were designed using detailed questionnaires to gather 
information from voluntary participants. The first study described and compared ownership 
perception, interactions with cats, cat caretaking behaviours, and reasons for surrender in people 
surrendering both owned and unowned cats in Australia (Chapters 3-5). The second study built on 
information gained from the first and investigated cat ownership perception, interactions with cats 
and cat caretaking behaviours in people in the general Australian population (Chapter 6). The 
design of the second study also incorporated some concepts from the Theory of Planned Behaviour 
to investigate these issues in greater depth. The third study aimed to investigate human factors 
influencing cat choice in adult cat and kitten adoptions and to evaluate the outcomes of adult cat 
and kitten adoptions and “low” cost adoption promotions for adult cats at an Australian animal 
shelter (Chapter 7).  
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This final thesis chapter discusses the outcomes of these studies and implications for managing the 
unwanted cat problem. 
8.2 Summary of research questions 
Specific research questions that this thesis aimed to answer included the following:  
a) What are the characteristics of people surrendering owned and unowned cats to an animal 
shelter and do people perceiving themselves as owners and non-owners differ in significant 
ways? (Chapter 3)  
b) What are surrenderers’ interaction and caretaking behaviours towards the cats they surrender, 
and how do these differ between people perceiving themselves as owners and non-owners? 
(Chapter 4) 
c) What are determinants of ownership perception in surrenderers of owned and unowned cats, 
and how do these differ between people perceiving themselves as owners and non-owners? 
(Chapter 4) 
d) What are primary reasons for the surrender of cats perceived as owned and unowned cats and 
do these differ? (Chapter 5) 
e) What are determinants of cat ownership perception in the general population? (Chapter 6) 
f) How is ownership perception associated with cat interaction and caretaking behaviours? 
(Chapter 6) 
g) What factors determine whether people choose an adult cat rather than a kitten at a shelter?  
(Chapter 7) 
h) What factors determine whether people adopt a low or higher priced adult cat at a shelter?  
(Chapter 7) 
i) What are the outcomes of cat adoptions and do these differ between adult cat and kitten 
adoptions? (Chapter 7) 
j) Do outcomes of adult cat adoptions differ between low-priced adult cat adoptions compared 
to higher-priced adult cat adoptions? (Chapter 7) 
223 
8.3 Summary of results and implications for understanding and managing the unwanted 
cat problem  
8.3.1 Unwanted cats in the community and entering animal shelters 
Decreasing the number of unwanted cats in the community, through the use of effective 
management, is critical for reducing the number of cats entering shelters and subsequently being 
euthanased (Marsh, 2010). Understanding cat sub-populations and the associated human-cat 
relationships contributing to unwanted cat numbers is necessary to inform effective approaches to 
cat population management. 
One of the first issues addressed in this thesis was to describe and compare the characteristics of 
surrenderers of both owned and unowned cats, and the reasons for surrender of unowned cats. 
Important findings (discussed more fully in Chapters 3-5) were that, overwhelmingly, surrenderers 
cared about the cats they were surrendering, whether they were owned or unowned. Most 
surrenderers believed they were acting in the best interests of the cat. Non-owners most commonly 
gave surrender reasons that were related to concern for the cat and its welfare; the cats were thought 
to be better off in the shelter. In contrast, cat owners gave mostly human-related surrender reasons 
(for example, accommodation-related, personal, and financial reasons). Additionally unwanted 
kittens commonly contributed to reasons for surrender of both owned and unowned cats; reducing 
unwanted kitten births represents an important potential point of intervention for reducing numbers 
of cats surrendered to shelters. Most non-owners and many owners gave multiple reasons for 
surrendering cats, which highlighted the multifactorial nature of the decision to surrender for both 
owners and non-owners. Pre-surrender interviews to gather detailed information on surrender 
reasons was suggested as this would allow the shelter to gain a fuller understanding of the decision 
process involved in surrender, enable the shelter to determine if assistance could be offered and 
could identify potential intervention points for prevention of future surrenders.  
Identifying determinants of cat ownership perception is an important step towards understanding 
human-cat relationships. This was addressed in Chapters 3-6. Key determinants of cat ownership 
perception in people surrendering cats included association time, cat acquisition mode, attachment, 
feelings of responsibility, and increasing numbers of caretaking and interaction behaviours shown 
to the surrendered cat. Acquisition method and association time were such strong determinants of 
ownership perception that only owners who had passively acquired their cats and semi-owners were 
included in the second study’s analysis of determinants of cat ownership perception. Association 
time and attachment were also found to be key determinants of perceived ownership in participants 
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from the general population. Additional determinants of cat ownership perception identified in the 
second study included cat friendliness and health, and feelings about “stray” cats and whether it was 
acceptable to feed a “stray” cat. All interaction and caretaking behaviours were more likely if the 
person perceived ownership for the cat. Although the direction of causality of these relationships 
was unable to be determined due to the cross-sectional design of the studies, the results suggest that 
promoting caretaking behaviours may be one way to promote perceived ownership.    
A significant contribution of semi-owners to unwanted cat numbers (both in the community and 
surrendered to shelters) has long been suspected but has proved difficult to substantiate. The 
findings reported in Chapters 3-6 provide direct evidence from semi-owners themselves of their 
contribution to unwanted cats in the community and surrendered to shelters. Specifically, it was 
demonstrated that more semi-owned cats were reported to have had kittens than both cats with 
casual interactions with people and owned cats. Unwanted kittens were also shown to be an 
important contributing reason for the surrender of many “unowned” cats. Additionally it was 
demonstrated that many surrendered, unowned cats (54%) were semi-owned (regularly fed and 
cared for by a person who did not perceive ownership) and that many surrenderers of owned cats 
were also cat semi-owners (24%). Semi-owners displayed a range of caretaking and interaction 
behaviours towards their semi-owned cats, and such behaviours were correlated with ownership 
perception. 
Cat semi-ownership was found to be occurring in both the surrenderer and general populations 
studied, despite the fact that the demographics of these population samples differed. Feeding 
unowned cats and having unowned cats living on one’s property were common in surrenderers of 
both owned and unowned cats, and occurred more commonly in areas of relative socioeconomic 
disadvantage (Chapter 3). However, cat semi-ownership was also identified within a 
socioeconomically advantaged and highly educated sample from the general population (Chapter 6). 
These results suggest that semi-ownership is occurring throughout all socioeconomic demographics, 
but that semi-owners of socioeconomic disadvantage might be more likely to surrender their cats 
than semi-owners of relative socioeconomic advantage. Further research is needed to confirm this. 
The incidence of semi-ownership may be higher among people surrendering cats (45% of owners 
and non-owners pooled; Chapter 3) than in the general community, as previous work in Australia 
and internationally has found an incidence of behaviours consistent with semi-ownership (feeding 
of unowned cats) in the general community of 10-22% of the population (12-22% in the USA (Levy 
et al., 2003; Haspel and Calhoon, 1990 respectively), 22% in Australia (Toukhsati, Bennett and 
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Coleman, 2007), 10% in Italy (Slater et al., 2008), and 10% in Ireland (Downes, Canty and More, 
2009)). These studies’ figures included people who fed unowned cats irrespective of association 
time and feeding frequency so the incidence of semi-ownership would likely have been lower if 
inclusion criteria for categorisation as a semi-owner included these variables. Therefore, the 
disparity between surrenderers and the general population is likely to be even greater. This suggests 
that people surrendering cats to animal shelters may represent a key point of intervention.  
The findings in this thesis provide guidance for a more precise definition of cat semi-ownership. 
Previous work has classified semi-owners as those who feed or provide care to a cat for which they 
do not perceive ownership (Toukhsati, Bennett and Coleman, 2007). A revision of this classification 
to include a time frame (more than one month) and feeding frequency (often or always) might be 
warranted, as it would enable semi-owners to be distinguished from people who care for a stray cat 
temporarily. This proposed revision was applied to the categorisation of human-cat relationships in 
the second study (Chapter 6), and seemed to effectively distinguish between semi-owners and 
people who only interacted with an unowned cat temporarily or on a casual basis as the incidence of 
all interactions and caretaking behaviours differed significantly between these two groups. 
Specifically, the semi-owners were more likely to display every interaction and caretaking 
behaviour towards the cat compared to people classified as having only a causal relationship with 
the stray cat. The revised definition facilitates the addition of a shelter admission category of “semi-
owned” to more accurately reflect this sub-population of cats in the shelter catchment area. 
Alberthsen et al (2014) found in an Australia-wide study that shelter admission patterns varied 
between shelters, regions and states. These authors concluded that obtaining and evaluating local 
data is essential when attempting to introduce management plans for a specific locality and inform 
legislators. Collecting accurate local data on cat semi-ownership should provide shelters with 
valuable insight for directing resources to reduce the influx of cats locally. The answers to the 
following questions would be sufficient to assess semi-ownership status: 
1. How long have you known/been associated with the cat you are surrendering? 
2. Have you been feeding the cat and, if so, how often and for how long? 
Although semi-owned cats surrendered by a person other than the semi-owner will be classified as 
“stray” using this guideline, this is also the case when owned cats are surrendered by anyone other 
than their owner. Correctly categorising even some semi-owned cats would be an improvement on 
current practices and is potentially significant, as the important intervention point is the cat semi-
owner, rather than the cat itself.  
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Cat semi-owners were identified among people surrendering both unowned and owned cats. This is 
of interest as it may provide another intervention point. Therefore, not only is it important to 
identify if the cat being surrendered is semi-owned but it is also important to determine if the 
surrenderer might be a semi-owner, regardless of whether they are surrendering an owned or 
unowned cat. Perhaps surrenderers of all cats should be asked the following two questions:  
1. Do you have unowned cats living on your property?  
2. Do you feed any unowned cats? 
The answers to these simple questions would give the shelter valuable information about the person 
surrendering the cat and could be used as a trigger for the implementation of intervention strategies 
aimed at the individual surrenderer in an attempt to discourage cat semi-ownership behaviour or 
encourage more responsible and constructive cat caretaking behaviours such as sterilisation. This 
method of identifying semi-owners would also facilitate collection of local data and enable welfare 
groups and authorities to decide where and how to direct resources in order to address semi-
ownership in the local community. Local data on cat semi-owners, used in conjunction with new 
techniques that could identify areas with large populations of semi-owned cats —such as 
Geographic Information System (GIS) mapping —would facilitate the delivery of a multi-faceted 
management approach (for example, education and sterilisation campaigns aimed at cat semi-
owners). 
The results of the study presented in Chapter 6 revealed that the three key elements of the Theory of 
Planned Behaviour predicted cat ownership perception: attitudes (“feeding a stray cat makes me 
feel good”), subjective norms (“people who are important to me would approve of me feeding a 
stray cat”) and perceived behavioural control (“I could not feed a stray cat because of my beliefs”). 
This suggests that the likelihood of a person becoming a semi-owner may be rooted in a person’s 
feelings about “stray” cats rather than feelings about cats in general or cat ownership, and provides 
a foundation on which to investigate the phenomenon of cat semi-ownership further. It also 
provides insights that can be used to inform education campaigns to mitigate the negative effects of 
cat-semi-ownership on the unwanted cat problem. For example, education campaigns that focus on 
the acceptability of feeding stray cats may be more effective at redirecting this behaviour than 
eliminating it—such as encouraging people to sterilise the cats they are feeding.  
The work in this thesis has supported and expanded the previously proposed “cat continuum” 
(Webb, 2008) to include elements pertaining to the human-cat relationships involved, such as the 
human’s perception of ownership of the cat and feelings of responsibility for the cat, association 
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time, attachment, caretaking and interaction behaviours, and the cat’s dependence on humans. The 
expansion of the original concept is illustrated diagrammatically in Figure 8-1.  
Figure 8-1: Human-Cat Continuum. 
 
Relationships are portrayed in this figure as linear, but in reality are multi-dimensional and 
interactive. The complex multidimensional nature of these relationships—for example, as illustrated 
in Figure 8-2 for cat sub-populations, cat ownership status, cat socialisation to humans, cat 
relationship with humans and cat dependence on humans— gives an indication of why the 
unwanted cat problem is rightfully considered to be “wicked” in nature. This necessitates new 
approaches to management. 
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Figure 8-2: Diagrammatic representation of the interactions between cat sub-populations, 
ownership status, socialisation to humans, relationship with humans, and dependence on 
humans. 
 
Realistically, many wicked problems cannot be entirely resolved, so the aim is to reduce their 
impact or manage them as effectively as possible. One of the challenges in dealing with a wicked 
problem is understanding the problem’s stakeholders and involving them in appropriate solutions 
(Roberts, 2000; Head, 2008). As cat semi-owners are clearly key stakeholders in the unwanted cat 
problem, their engagement in potential solutions will be important to the successful management of 
cat populations. The findings reported in Chapters 3-6 and the application of psychological 
principles from the Theories of Planned Behaviour and Cognitive Dissonance suggest that semi-
owners are likely to be more amenable to non-lethal than lethal cat management strategies. 
Therefore, efforts to combat the contribution of semi-ownership to unwanted cat numbers should 
concentrate on encouraging and facilitating more responsible caretaking—in particular 
sterilisation—even if the semi-owner does not accept ownership for the cat.  
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“Return to field” programs (such as allowing semi-owners to sterilise and continue to care for their 
cats or Trap-Neuter-Return programs for other unowned cats without specific caretakers) are 
becoming more commonly used in some countries as part of urban cat population management 
(Levy, Gale and Gale, 2003; Stoskopf and Nutter, 2004; Natoli et al., 2006; Levy, 2012; Levy, Isaza 
and Scott, 2014; Palmer, 2014). Return to field programs that aim to involve stakeholders, such as 
semi-owners, in solutions can reportedly benefit cats, wildlife and communities (Levy, Gale and 
Gale, 2003; Levy, 2012; Levy, Isaza and Scott, 2014; Palmer, 2014). However, return to field 
programs remain controversial due to concerns about wildlife predation, cat welfare, and 
community nuisance (Palmer, 2014) and are illegal in many Australian states. Since traditional 
methods of impounding and euthanasing unwanted cats have not resulted in control of cat 
populations, for reasons outlined previously (pages 28-34), and since not only unowned cats but 
also unconfined owned cats may prey on wildlife and potentially create community nuisance, this 
issue should perhaps be revisited. A combination of approaches to cat management—including 
return to field programs for semi-owned cats and confinement of owned cats—might be warranted.  
Australian law generally makes a distinction between owned and unowned cats and describes a feral 
cat as one that is not owned (Denny and Dickman, 2010). The legal status of domestic cats in 
Australia varies from state to state, but federally the impact of the feral cat is listed as a Key 
Threatening Process under the Endangered Species Protection Act 1992 (now incorporated in the 
Environment Protection and Biodiversity Conservation Act 1999; Denny and Dickman, 2010). This 
means that the feral cat is considered to threaten the survival, abundance or evolutionary 
development of a native species or ecological community. Additionally, most states regard the feral 
cat as a pest species. In some States, any cat defined as unowned (which could include semi-owned 
cats) could be legally designated as feral; the protections that owned cats are entitled to are not 
extended to pest species in those states (Queensland Government, 2001; Denny and Dickman, 
2010). This has significant implications for the management and welfare of unowned cats. For 
example, in Queensland under the Animal Care and Protection Act 2001 there are offence 
exemptions for killing feral cats, allowing the use of killing methods that would not be acceptable 
for an owned cat (Queensland Government, 2001; Denny and Dickman, 2010). The resulting 
treatment of these cats is likely to alienate rather than engage one of the major stakeholders in urban 
cat population management: cat semi-owners. A new legal framework, including a revision of the 
way that cats are defined under the law, is needed to facilitate return to field programs for semi-
owned cats and engage the key stakeholders in the excess and unwanted cat problem.  
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8.3.2 Increasing live outcomes for cats in shelters through adoption 
Increasing live outcomes for cats in shelters is an important part of humanely and effectively 
managing the unwanted cat problem. Shelters are increasingly attempting to achieve this through 
offering low cost adoptions for cats, but concerns have been raised about such strategies having 
negative outcomes for the cats and attracting unsuitable adopters. The third study in this thesis, 
reported in Chapter 7, aimed to address these concerns. In addition, this study aimed to provide 
evidence to inform design of novel strategies, such as targeted marketing and promotions, to 
encourage adult cat adoptions. Adult cats tend to have longer waits for adoption, lower adoption 
rates and higher euthanasia rates compared to kittens (Lepper, Kass and Hart, 2002; Marston and 
Bennett, 2009; Alberthsen et al., 2013). 
The third study in this thesis compared determinants of adopter’s cat choice and adoption outcomes 
between adult cats and kittens adopted from a shelter at different adoption fees (Chapter 7). 
Importantly, most adopters were found to have benevolent motivations for adopting from the shelter 
and had put considerable thought into the adoption and its implications with regards to responsible 
ownership. There were no significant differences between adopters of adult cats and kittens with 
respect to demographics or cat ownership history, but adopters of adult cats were more likely to 
have been influenced by price than adopters of kittens. There were also no differences detected 
between adopters of higher-priced and lower-priced adult cats. Overwhelmingly, the outcomes of 
cat adoptions (as measured by attachment of the adopter to the cat, perceived monetary value of the 
cat, satisfaction with the adoption, and caretaking/lifestyle of the cat) were positive regardless of 
whether the cat was an adult or a kitten or the price paid. However, adopters of kittens were more 
likely to be prepared to pay a higher adoption price for a cat in the future and were more likely to be 
very satisfied with their adopted animal compared to adopters of adult cats. The findings reported in 
Chapter 7 suggest that “low” cost adoptions do not attract unsuitable adopters or result in poor 
outcomes for the adopted cat. This information, coupled with improved understanding of human 
factors involved in the adoption of cats, can be used to guide future advertising and marketing 
campaigns.  
The participating shelter in the study used a “low cost” adoption price promotion to encourage cat 
adoptions but other shelters have used fee-waived adoptions for the same purpose (Weiss and 
Gramann, 2009; Butts et al., 2012; MacArthur et al., 2012). Charging an adoption fee, even a small 
fee, rather than waiving the fee contributes to covering the costs/cat and mitigating the potential 
negative impact of fee waived adoptions on the financial position of the shelter (Lord, Olynk 
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Widmar and Litster, 2014). It would be worthwhile for future research to compare the success of 
“low cost” versus “fee waived” adoptions in terms of success in increasing numbers of cats adopted 
and decreasing the time waiting for adoption, as each of these factors also impacts on the financial 
health of the shelter (i.e. the longer the shelter stay/cat and the more cats in the shelter the more 
money/cat is expended by the shelter). If “low” cost adoption programs are equally successful as 
fee-waived adoption programs then the shelter would benefit from using a “low cost” model.  
The results of the research on adoption prices (described in Chapter 7) suggest a number of avenues 
for further research in this area. Longer term follow up of cat adoptions would be useful to 
determine if the positive short term outcomes found are sustained for the life of the cat. Marketing 
theory suggests that consumers’ pricing decisions are constructed, in part, from an internal 
reference price based on previous experiences (Pride, 2007). Therefore, work to identify the effect 
of low cost adoptions on adopters’ internal reference price for cat adoption would inform on the 
shelter’s ability to vary pricing in the long term.  
8.4 Limitations and further suggestions for future research 
As with any research, there are limitations to the work reported in this thesis. The first limitation of 
this work is that the results are only applicable to the population sampled. Due to the need for 
voluntary participation, data were only able to be collected from people who were willing to 
complete a survey. These people may be more interested than others in cats and cat welfare and 
consequently may not be representative of the wider population. It may be possible to address this 
limitation for research involving people surrendering cats to shelters, by shelters recording 
important data (such as information that could identify semi-owners) from all people surrendering 
cats as part of the obligatory shelter admission paperwork. Random sampling techniques could be 
used but many people may still be reluctant to participate in research, particularly research 
investigating socially sensitive issues, such as cat surrender and cat semi-ownership.   
A second limitation was the relatively small sample sizes obtained. Recruiting sufficient numbers of 
people was made particularly difficult by the nature of the people involved in the research: cat 
surrenderers and cat semi-owners. Both groups of people may be reluctant to participate in research 
due to concerns about judgement and censure by other people, distrust of authorities involved in 
unwanted cat management and, for those surrendering cats, distress at the time of surrender. Using 
an anonymous method of recruitment and survey delivery may help to address this limitation. This 
was attempted in Chapter 6 with the use of a “virtual snowballing” survey delivery technique (as 
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described on page 148) and did result in a larger sample size, although the representativeness of the 
sample is unknown and the technique does not allow the calculation of responses rates. Giving 
incentives, such as prizes or rewards for participation, may help to increase the number of 
participants but may also have the unwanted effect of increasing bias.  
A third limitation was that the results applied only to cat surrenderers, adopters, owners, semi-
owners and people who interact with stray cats in urban Australia. It is unknown if the results would 
generalise to rural locations, to other countries, and across different cultures. In addition, cat 
surrenderers and adopters were recruited only from RSPCA shelters and may not be representative 
of all people who surrender to or adopt cats from alternatives (council pounds, other welfare 
organisations, and private cat rescue groups). However, since the RSPCA is the largest animal 
welfare organisation in Australia with the most widespread shelter distribution, it was thought to 
provide the most representative and accessible population of people who surrender and adopt cats in 
Australia. 
Finally, the study was limited by the time constraints of project completion within the time frame of 
a research higher degree. Due to the time constraints the studies in this thesis were cross sectional in 
nature and the direction of causal relationships is not known. It is thought likely, however, that 
many of the relationships involved in perception of cat ownership are dynamic and interactive. 
Future research using a longitudinal design would help to determine the direction of the causal 
relationships. 
An important step for future work would be to implement some of the strategies suggested based on 
the findings in this thesis and assess their effectiveness. 
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8.5 Conclusions 
The research contained in this thesis has fulfilled its stated aims and answered the research 
questions posed at the outset. Human factors involved in the unwanted cat problem have been 
examined and ways in which this knowledge can guide cat management practices to reduce shelter 
intake and improve outcomes for cats admitted to shelters identified. In addition to contributing a 
new body of knowledge that will assist animal welfare organisations—pertaining to surrenderers of 
cats to shelters, the perception of cat ownership, and determinants of adopter choice—this work 
should also be of value to government bodies when developing urban cat management plans and 
drafting legislation. Notably, the findings in this thesis highlight a need and provide the necessary 
guidance for shelter administrators and government bodies to better define the cat sub-populations 
contributing to the unwanted cat problem. This body of work also provides a solid foundation for 
researchers in the fields of shelter medicine, animal welfare, and animal management to further our 
understanding of human-cat relationships and their impact on the unwanted cat problem. 
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